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(57) Pe4>epaT: 

3aHBJwercH cnoco6 mMenemm Mera6oJiH3Ma okchzxob a30Ta hsmchchhcm 
napaMerpoB MHuejumpHoro KaTanH3a okhcjichhh NO. Ufim> flocTHraerca 

H3MeHeHHeM HHCJia $33 h/HJIH H3MCHGHHCM OTHOmeHHH o6l>eMOB $33 h/hJIH 
H3M€H£HH€M K03(J)<|) HIXH CHTOB pacnpeflCJieHHfl NO H 62 MeSKfly <|>a3aMH. #JIH 

H3MeHeHHH HHCJia 4>a3 HcnojiB3osaHH nep^TopyrjieBo^opojiM, hx nuiOHOTwe 

npOH3BOAHBie H nep4>TOpaJIKHJiaMHHM C BfcJCOKHMH K03(J)4)HUHeHTaMH 

pacnpefleneHHJj NO h 0 2 , cjiyacamne rHnpo4>o6HOH <J>a30H npH MHuejuwpHOM 
KaTajnoe. Rnx BapbtipoBaHH* bbdcojiob mnpHTa, mnpaTa, hhtposothojiob h 

ZipyTHX IipOijyKTOB OKHCJieHH* 3aHBJieHiI KOMII03HIIHH, BKJDOHaiOmHe 3MyjIBCHH 

neptJrropopraHHHecKHX coemtHeHHH, KaTajiH3aTopu h HHra6HTopw 
nepeHHTpo3HpoBaHna, BOccTaHOBHTeim, norjioTHTejiH cBoGoziHbix paoHicajioB h 

MHUieHH HHTp03HpOBaHHS, H3MeHHK)IHHe 6anaHc 6HOreHHUX 

HHTpo3ocoeAHHeHHH. Cnoco6w B03jieHCTBiw Ha oprami3M nauneirra BKjnonaioT 

HCnOJIB30BaHHe 3THX KOMI103HUHH B KONf6HHaUH£X C H3M€H6HH£MH 

TeMnepaTypu h BJiaoKHocrH h Hcnom»30BaHHeM ipajumHOHHiix JieieapcTBeHHbix 
cpeacTB. IlpHMeHeHHe raBecTHWx KpoBe3aMeHHTejieH Ha ocHOBe 
nep^rropopraHHHecKHX coe/mHeHHH h napHOH 6aroi huh cayHW juix ycKoperow 
OKHcneHHs NO Taiofce 3axBJieHU b mjxe He3aBHCHMUX nyHKTOB. 
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Cnoco6 MoayjiHUHH MeTa6ojiH3M a okchaob a30Ta, 
KOMno3Hiinfl fljra ero peajimainni (Bapnairn>i) h cnoco6 
B03AeiicTBHfl Ha opraHH3M napneHTa, Hyxqjaioujerocfl b 
KoppeioiHH MeTa60JIH3Ma okchaob a30Ta. 

5 

06jiaCTI> TeXHHKH. 

H3o6peTeHHe othochtc* k oGjiacm xhmhh, 6hoxhmhh h MeAHmiHBi, b HacTHocra, k 
peryjiamm NO-3hbhchmbix npoueccoB b hchbmx opramDMax. 
IIpefluiecTByiouiHH ypoeeHb tcxhhkh. 
io Okchw a30Ta (NO) — Ba^cHerairafi HeopramiHeciom MeTa6ojnrr Bcex 

BLICUIHX 5KHBOTHBDC [1-5]. Oh yHaCTByeT B peryJWUHH flHaMerpa KpOBeHOCHHX 

cocynoB [3] h cenraHecKOM niOKe [6], b nepeaane h xpaHemm HH(J)opMamiH [4]; 
HBJwercH HCXQzmwM npoayicroM hjw cHirre3a nepoKCHmnpHTa, KoropBiH y6HBaer 
naToreHHbie 6aicrepHH h paKOBwe KJiencn [7, 8], h BwcrynaeT b KanecTBe 

15 norjionrrejiH cbo6o;xhbix paamcajioB [9, 10], y MJieKonirraioiixHx NO o6pa3yeTca b 
pe3yjn>TaTe oKHanemra apnmHHa KHCJiopoaoM noa aeficTBHeM NO-cHHTas [4, 11] 
h pacna^aercH npH flajiBHeftineM okhcjighhh . Hapyinemra Mera6ojiH3Ma okchaob 
a30Ta HBJineTCH nppiHHHOH p*ma 3a6ojieBaHHfi; Hanponm, xuul npeflynpeacaeHHfl h 
jieneHHH mhoihx naTOJionra 3^4>eKTHBHBi Meroaw, no3BOJDnoiime 

20 KoppeianpoBaTb MCTa6ojiH3M OKCHflOB a30Ta (HanpHMep, HinporjttmepHH — 
4>H3HOJiornHecKHH aoHop NO - Hcnojib3yeTC« npH cep^eHHofl He^ocTaTOHHocTH). 
B ra30BOH 4>a3e NO OKHOwerca KHCJiopoflOM ao NO2. B pa36aBJieHHtix boahmx 
pacTBopax, MOflejrapyiomHX ycjioBiw in vivo, H3BecrHBi zoBa ochobhldc 
KomcypHpyioiuHX nyra OKHCJieinw NO: KOMiuieKCW nepexozmtix MCTajuioB, 

25 HanpuMep, Hb-02, 6Bicrrpo h Heo6paxHMO okhcjihiot NO b HmpaT (1) — 
Tpex3JieicrpoHHoe OKHCJieHHe; b orcyTCTBHe nepexoam>rx MerajuioB cbo6oahbih O2 

OKHCJIHCT NO JXO HHTpHTa HJIH HHTp030COeflHHeHHH C npOMeTKyTOHHblM 

o6pa30BaHHeM N2O3 - oflHoaJieicrpoHHBiH npouecc (2) [1, 5, 12]. 

30 NO + Hb +2 -^->NO~ 3 + Hb +3 (1) 

2N0 + O2^2NO2^N 2 0 4 (2) 
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N02 + NO<(-»N ; 03 (3) 
N 2 Cb + H 2 0 2 NO % + 2H* (4) 
N 2 03 + 2RSH-*2RSNO + 2NO"2 + 2Fr (5) 

In Vivo HHTpHT H HHTp030THOJILI MOiyr CHOBa BOCCTaHaBJIHBaTbCa B NO [5, 13- 

15]. TaKHM oopa30M, OTHomeHHe CKopocreH npoueccoB (1) h (2-5) peryimpyer nyji 
NO h NO-3KBHBaieHT0B, a nepes hhx Ba^cHemime ^ymanm opramcMa b HopMe h 
naTOJionrax [5, 10, 16]. 

Zfcia Koppeicmm MeTaooj-noMa okchhob a3ora hoiojikjviot flOHOpfcl NO, 
HanpHMep, opraHHnecKHe ronpaTBi, HHTHOHTopbi NO-cramo, HanpHMep, 
HirrpoaprHHHH, <J>epMeHn>i, pa3pymaiomHe aprroraH (npeaniecraeHHUK NO), 
HanpHMep, apraHa3Li, h sp [5]. 

H3BeCTHLIMH CnOCOOaMH yCKOpeHHa XHMHHeCKHX peaKHHH, b t.h. (2), 

HBJ15EKDTC5I yBeJiHHeHHe KOHiieHTpauHH pearapyiomHx BeiuecTB (pearaiHa (2) 
cy\L\iapHO Tpen>ero nopjunca), aocTHraeMoe pauiHHHBiMH .vieroiiaMH, h noBbnneHHe 
TeMnepaTypw. Zfcw ohoxhmhhcckhx h MezmiiHHCKHx npHJiOHceHHH stot nyn, 
Haxojurr npHMeHeHHe, HanpHMep, BBeaeHneM aoHopoB NO rana HHTponnmepHHa, 
hhh HHrajiHixHH NO, ho orparareeH, nocKOJiBKy jionycTHMBie KOHHeinpanHH NO h 
KHCJiopona 3anaioTcs 4>H3HOJiornefi. Bo MHorax oiynaax (HanpHMep, npn 
cenroHecKOM uioKe) uenhio ycKopeHHH peaioiHH (2) jmjiHercji Heo6xonHMocn> 
JioKajiBHoro yMeH&uieHHH k o Hue HTpamiH NO c ooHOBpeMeHHUM yBejiHHeHHeM 

KOHUeHTpaUHH npOjyKTOB OKHCJieHH* (HanpHMep, HHTp030THOJIOB, BBmOJlHJDOIHHX 

pa3JiHHKbie (|)H3HOJiorHHecKHe thymoma, BKjnonaa ipaHcnopT NO b BHue NO- 

3KBHBajieHTOB). 

PbBecTeH TaioKe cnoco6 ycKopemiH OKHCJieHHa NO b pe3yjiLxare 
MiniejiiiapHoro Karajnoa [1,2], npn stom nmpo^ooHaa <J>a3a neHCTByeT Kax ry6ica, 
KOHnempHpyn peareim>i b MaaoM o6i>eMe. B [1] cnocoo peajncoBaH 
3kc nepHMeHTajiBHO npn ziooaBice k roMoreHHOMy BozmoMy pacraopy sMyntcHH, 
coaep^canoix ranpo<i)o6HBie KOMnoHeHTM, HanpHMep, jnraocoM. npn stom 
CKopocn, peaiamH, HaojnoaaeMaa no y6&uiH KoraieHTpanHH NO, B03pacrajia, T.e. 
6buio noKa3aHo, hto cKopocn, oKHcnemiH b reTeporeHHOH cpeae Bsnne, neM b 
roMoreHHofi, xora nponyKTBi, o6pa3yiomHecji npn okhcjichkh co6crBeHHO NO, He 
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6bum onpeflejieHBi. OzwoBpeMeHHO b [1] 6e3 aoKa3aTejn>CTBa npHHHManoct, hto 
3aBHCHMOcn> flocroraeMoro ycicopeHHH ox florin aoGaBJweMOH rHapo4>o6HOH <|>a3Bi 
MOHOTOHHa (C yBejIHHeHHeM flOJIH rnjipo4)o6HOH 4>a3ti CKOpOCTL peaxuHH 
HenpeptiBHO pacreT). 

HaH6oJiee 6jih3ichm aHanoroM npejuiaraeMoro TexHHHecKoro peuieraia mo>kho 
CHHTaTB pa6ary [2], b kotopoh 6buio TeopeTHnecKH noKa3aHO, *rro 3Ta 3aBHCHMOcn> 
HMeer MaKCHMyM npH oraocHTejiLHO MajiLix aojihx ninpo4>o6HOH 4>a3Bi, npH 
jianBHeinneM yBejraneHHH aojih nmpo4>o6HOH 4>a3bi CKopocn> peaiaxHH najxaeT, 
npe/moaceHa 4>opMyjia ana pacnera ycKopemra npouecca okhcjichhh NO b 
MHoroKOMnoHeHTHLix cHcreMax. 3Ty pa6crry mo^cho npHHHTb 3a npoTonm. 
Ojmaico, b [2] He 6bui npe;uio>KeH npaKTHHecKH npHMeHHMBifi cnocoG ycKopirrb 
peaicixHK) ozmoaJieicipoHHoro OKHCjieHiw NO b rereporeHHofi cpeae acHBoro 
opramBMa, HanpHMep, b kpobh. B ony6jiHKOBaHHOM TeKcre craTBH TaioKe 
conepacanacb ajire6paHHecKaa onra6Ka b 4>opMyjie. B CTaxte [17] onra6KH b 
pa6oTax [1,2] 6mm npoaHajnoHpoBaHLi. 

H3 ypOBHH TeXHHKH H€H3B6CTHO, KBK MOflyJIHpOBaTB MeTa6oJIH3M OKCHflOB 

a30Ta (t. e. ycKopurb hjih 3aMexuiHTb peaKixmo okhcjichhh NO h nocjie ( nyioiHHe 
npeBpameHiw) b H3HaHarn>HO reTeporeHHOH CHcreMe (ozpm H3 npaKTHHecKH 
BaacHBix cjiynaeB - b kpobh), He H3MeHH5i hh kojikhcctb pearapyioiimx BemecrB, hh 
20 TeMnepaTypBi h aaBJieHHH b cncreMe. HemBecraBi TaioKe MeroflBi, no3BOJunomHe 
H3MeH>rn> oTHomeHne npoayicroB peaiaiHH ojmo- h TpexsneierpoHHoro OKHCJieHiw 
6e3 Ao6aBJieHHH jionojiHHTejiBHbix peareHTOB. 

KbBecTHBi cTa6HJiH3HpoBaHHbie 3Myjii>CHH Ha ocHOBe (JrropHpoBaHHbix 
opraHHHecKHX coeflHHeHHH, npHMeH^eMLie b KanecTBe KpoBe3aMeHHTejieH c 
25 ra30TpaHcnopTHofi 4>yHKUHefi, HanpHMep, «TIep4)TopaH» [18]. HMeercfl nareHT Ha 
Hcnojn>30BaHHe TaKHX 3Myjn>CHH b KanecrBe pe3epByapoB Caeno) mm OKCHfla a3ora 

k [19]. H3BeCTHBI TSIOKe MHOrOHHCJieHHBie KJIHHHHeCKHe npHMeHeHHH 

KpOBe3aMeHHTeJieH Ha OCHOBe CTa6HJIH3HpOBaHHBIX 3MyjIBCHH 4>TOpHpOBaHHBIX 

opraHHHecKHX coejmHeHHH [18-22]. 
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H3BecreH neirom Met-Glu-His-Phe- Pro-Gly-Pro [23], xansnousmcx 
ochoboh 4>apMaireBTHHecKHX npenapaxoB HoorponHoro AeBciBHa. Bmcnme ero Ha 
peaiaiHH nepeHmpo3HpoBaHHa Hen3BecTHo. 

H3BecrHBi TepaneBTHHecKHe s^eiciM pyccKofi napHofi 6ana h cayHLi, ho 
xapajcrep h MexarocMBi hx bjhwhhh Ha Mera6ojm3M okchhob a30Ta Hen3Becnn>i. 

Pacicpbrnie H3o6pereHHfl. 

ITpeajiaraeMoe TexHHHecKoe peineHHe no MOnyjunmH MeraSomoMa okchaob 
a30Ta BapbHpoBaHHeM CKOpocra okhcjighhji NO coctoht b roMeHeHHH 
peaKUHOHHoa cpejiti Tax, htoom b Hen B03Hmcia no KpaimeH Mepe ozma HOBaa 4>a3a 
h/hjih H3MeHHJiocs oTHomeHHe o6teMOB 4>a3, h/hjih no KpafiHefi Mepe win oahoh 
napbi 4>a3 H3MeHHJiHc& 3HaHeHHa Kos^rameHTOB pacnpenejiemw Qn 0 h/hjih Q Q2 
Tax, HTo6bi 3HaneHHe Bbipaacemui 

' =n- l f i=n-l \ 

Z k .Q 2 No ! iQo : ,iX i +k n 1- 
H = — v »=1 J 

f '^Ljl \ 2 f i=n-l i= n -l \ 



V «=1 i=l J 



V i=i i=i J 



rae H - ycKopeHHe peaiaiHH OKHCJieHH* NO KHcnopoaoM b rereporeHHOH n- 
4>a3HOH CHcreMe b cpaBHeHHH c HaHMeHee raapo(|>o6HOH (BOimofi) 4>a30H, kj- 
KOHcraHTa CKopocra peaiaiHH b i-Tofi <pa3e, Q^, Q Q2 _ r paBHOBecHtifi 
K03(|>4)HiiHeHT pacnpeaejieHHa NO hOjb i-Tofi 4>a3e, x r nonsi i-Tofi fysau b 
o6meM o6*beMe, 

onHcsmaioiHero o6mee ycKoperaie peaKmm (2) no Been CHcreMe (bo Bcex 4>a3ax) 
H3MeHHJiocL. 3to Moacer 6hrn> flocTHTHyTo H3MeHeHHeM KOHHempauHH Bemecra B 
oraejiBHbix <|>a3ax jiaace 6e3 BBejieHHH b CHcreMy hobbdc KOMnoHeHTOB. Hanpmviep, 
npH noTooxnejieHHH b napHofi 6aHe ncaHH o6e3B03KHBaioTai, hto iiphbquht k 
yBejiHHeHHio KOHueHrpauHH pacTBOpeHHtix Bemecra b boahmx 4>a3ax h 
yBenHHeHHK) o&beMHOH jjojih ranpo<J>o6Hi>ix $33. IlepBoe irpHBomrT k B03pacTaHHio 
3HaneHHH Q, BTopoe - k B03pacTaHmo 3HaneHHH x, b pe3yjrbTare o6maa CKopocn> 
OKHcneHHa NO h 3HaneHHe H H3MeHJDOToi. Pe3yjn,TaT Moncer 6tm> flocTHrayT 
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TsuoKe BBeaemieM b peaKUHOHHyio cpeny 6anee nwpo4>o6Horo KOMnoHeHia 
(HanpHMep, nep^nxapyrjieBoaopo^a) c bmcokhm 3HaneHneM Qn 0 h/hjih Q G2 . 
3aBHCHMOcn, H ot aojih nmpo<i>o6'HBix 4>a3 (x) ww rereporeHHLix chctcm, peam>HO 
BCTpenaioumxca in vivo, HMeer M3kchmvm npn othochtcjilho HeBbicoKHX 3HaneHHxx 
x (HecKOJitKO npoueHTOB ot o6mero o6i>eMa), ozmoBpeMeHHo, H 6ticTpo pacreT c 
VBejniHeHHeM Q (cm. pnc. 1). TaKHM o6pa30M, npn pocre o6ieMa hoboh 4>a3M c 
bbicokhmh 3HaneHHflMH Q ycKopeHHe peaKUHH (2) cHaqana 6ucTpo pacreT, 
flocTHraeT MaKCHMVMa h flanee roiaBHO naaaer. JJjw peajitHtix reTeporeHHbix chctcm 
in vivo npH flocraTOHHo 6ojibiuom KOjmHecTBe hoboh ruapo<|)o6HOH 4>a3i>i ycKopeHHe 
peaKUHH H3-3a MHuejuiapHoro KaTamca craHOBHTCH MeHtine, neM b hcxoahoh 
CHcreMe, T.e. 3HaneHHe H VMeHBinaercH. fleHCTBHTejiBHo, ncaHH oprarooMa, 
HanpHMep, KpoBb, aBJWKrrca reTeporeHHMMH CHcreMaMH yace no BBenemiH 
4)Topcojiep)KamHX coe^HHeHHH, noaroMy njix hhx Taioxe 3<|)(|>eKTHBeH MHuejurapHMH 
KarajiH3 (pom. nuipo<po6HBix 4>a3 nrpaioT jraromti, jranonporeHaBi, MeM6pam>i 
KneroK). YcKopemie cyMMapHoro (no BceM fysaaM.) npouecca oKHCJieHHa mo5kho 

flOCTHHB TOJIBKO B OTHOCHTeJEbHO V3KOH 30He KOHUeHTpailHH BBOUHMOIX) 

4nx>pcoflep3Kamero coeuHHeHHa, npn nanBHeraiieM yBejiHHemiH ero o&bcmhoh aojih 
CKopocn, cyMMapHOH peaKUHH 6yaer naflan> h b kohuc kohuob craHeT larace, neM 
6tLna .ao Hanana ,ao6aBJieHHH. TaKHM o6pa30M, VBejiHHeHHeM o&beMa <J>a3t>i c 

MaKCHMaHBHO BBICOKHMH 3 H3H eHHHMH Q MOTKHO H yBCJIHHHBaTB (jieBaH CTpeJDCa Ha 

pnc. 1), h yMeHBinaTb (npaBaa cipejiKa Ha pnc 1) o6inyjo CKopocrs oKHCJieraw NO 
no peaKUHH (2). 

npeajiaraeMaa rpynna H3o6pereHHH HMeer H3o6peraTejn,cKHH ypoBeHb - 
aeHCTBHTejiBHO, BtmaH nareHT CUIA [19], rae 3aaBJieHO HcnojiK30BaHHe dmvjilchh 
nep<f)ropynieBO,ziopo,aoB juix yBejiHHerow KOHueHTpauHH NO b opraHH3Me nauHeHra 
- aBTOpw npeOTOJiaraiOT, hto NO 6yaeT pacTBopjrn»ai b nmpo4>o6HOH 4>a3e, ho 
npeHe6peraioT OKHCJiemieM. 

Oco6eHHocn>K> H3Ji03KeHHoro B&mie o6mero cnocoGa, Koropaa b ojxhhx 
cjiynaax OKa3UBaerca .hoctohhctbom, a b pnjie oryHaeB - HeaocTaTKOM, HBJwercH 
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onHOBpeMeHHoe yBejmneHHe cKopocreH pamncajiBHMX peaicmm h 

TpexDJieicropoHHoro oKHCJiemw NO c o6pa30BajmeM Hmpara. ITpHHHHa aroro 
HBJieHiw coctoht b tom, hto cojiBBarauHH N 2 0 3 , cnoco6crByiomaa ero 
CTaGmnoauHH, b razipo<i)o6Hi>ix 4>a3ax, b nacTHocra, b $a3ax c blicokhm 

5 COiiep^KaHHeM <}>TOpOpraHHHeCKHX COejIHHeHHH, HIDKe, HeM B BOHe. CoOTBeTCTBeHHO, 

paBHOBecHe chctcmbi bbicuihx okchhob a30Ta CMemaercfl b cropoHy o6pa30BaHiw 
NOo h N 2 0 4 . riepBbiH cnoco6cTByer npoTeKamno paziHKajn>HLix peaiaiHH, b t.h. 
o6pa30BaHHK> HHTpoTHpo3HHa, BTopofi Bciynaer b peaiaiHH 3Jieicrpo(J)Hjn>Horo 

HHTp03HpOBaHHH, BTOpBIM npOflyKTOM KOTOpBDC HBJIHeTCH HHTpaT (CM. pHC. 2). 
10 # C IjeJILK) C03flaHH5I B03M0HCH0CTH MOayJIHpOBaTB H 3T0T npoqeCC, T.e. yCHJIHTL 

hjih ocjia6im> ero b 3aBHCHMocrH ot hcoGxootmocth, b 3asBjraeMOH rpynne 
H3o6peTeHHH npezmaraeTCH HecicojiBKO MO^HKamiH. Bo3mo>khoctb peryjrapoBaTB 
BpeMH B03/ieHCTBHH Ha MCTa6ojiH3M okchhob a30Ta o6ecneHHBaeTCH 
Hcnojit30BaHneM nep4>TOpcoe,zmHeHHH pa3JnrmoH MOJieicyjinpHOH Maccti h 

i 5 CTpyioypLi, KOToptie KOHTpojrapyKDT CKopocTB hx yaajieHHa H3 opramoMa. 

Jlflx CMemeHHH paBHOBecHJi b cropoHy N 2 0 3 b reTeporeHHyio cpe^y, b 
KOTopofi npoTeKaer OKHCJieHHe NO* no npeanaraeMOMy cnoco6y flonojnnrrejiBHO 
bbozutt KaTanH3aTopw nepemnpo3HpoBaHH5i, cnoco6cTByK>iime npoTeKaHmo 
peaKHHH N 2 Os h apyrax HHTpo3HpyK>nmx areinoB, HanpHMep, N- 

20 HHTpo30Tprarro(J)aHa b cocraBe 6ejncoB, c mhiiichhmh HHipo3HpoBaHHa, b 

HaCTHOCTH, C BOflOH (4), THOJiaMH (5) HJIH aMHHaMH. Heo6xOflHMOCTB 

ozmoBpeMeHHoro BBeflemra hcckojibkhx KaTanH3aTopoB h/hjih hhth6htopob Mo^ceT 
6bm> Bi>i3BaHa HajmHHeM mhofhx napajuiejiBHBix peaiaiHH, nocKOJiLKy 
KaranHTHHecKHe 3<J)(|>eKTM ana Kaamofi H3 nap KaTamoaTop/peaiamH 

25 HHflHBHUyaJIbHBI. CKOpOCTb OKHCJieHHJI NO no peaKIIHH (2) npH 3TOM He 

H3MeHHeTCH, ho crauHOHapHaa KOHiieHTpaiow N2O3 najjaeT, t.k. yBejaramaeTCH 
cKopocrb ero pacnana. CoorBeTCTBeHHo, najaioT craimoHapHBie KomieinpanHH 

NO2 H N 2 0 4 , HaXOZlHIIIHeCH C HHM B nOflBKKHOM paBHOBCCHH, H CKOpOCTH 

paflHKauBHLix peaiaiHH h o6pa30BaHHH Hmpara. 3th KaTajnoaropLi h hhth6htopm 
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MOiyr 6hTih BBeneHW kzk b BoaHyio 4>a3y, tzik h b MHiiejurbi ninpo4>o6HOH <J>a3Bi. 
HanpHMep, 6aimaH npoiieaypa Moacer conpoBoacnarBca BBejjeHHeM neimwHHx 
KaTajDnaTopoB nepemnpcQHpoBaHiw mnpaHa3ajn>Ho - Gbicrpo nonaaaa b ncaHH 
M03ra, ohh 6ynyr cnoco6cTBOBan> 3amnre ot noBpe^eHHH cneuH^HnecicHx 

yHaCTKOB CBJBBIBaHHfl. 

Btopbim nyreM pememw 3toh 3a#anH HBJwerca yBejnraeHHe miomajiH 
noBepxHOcro rpaHHUBi pa3flejia 4>a3, nocKOHLKy KOHueHTpamw MmneHeii 

HHTp03HpOBaHHH B 3KCTpCMajlbH0 rHHpO(|)06HOH tipZZQ 06BIHHO HH3Ka (b HaCTHOCTH, 
H3-3a HH3KOH KOHIieHTpaUHH BOflLI, £BJUIK)IIieHCA OflHOH H3 TJiaBHLIX MHIIieHeH 

HHTpo3HpoBaHHH) 3 h peaiaiHfl npoTeKaeT rnaBHBiM o6pa30M 6jiaroaapH iCH(|>4>y3HH 
peareHTa nepe3 rparomy pasnejia b Bozmyio 4>a3y. IlpaKTHHecKH 3tot BapnaHT 
^ocrraraeTCH yMeHbiueHHeM cpe,HHero pa3Mepa Hacrau raapo<|)o6HOH 4>a3Bi npn 
coxpaHeHHH ee o6i>eMHOH norm. 

TperoM nyreM flBJwercfl £o6aBKa b peaxuHOHHyio CMect MHineHefi, cnocoSHBix 

npOHHKaTL B niHp04)06HBie (J)a3bl, HHTp03HpOBaTBCfl B HHX H BBIBOflHTb 

Hmpo3orpynny b BOziHBie 4>a3M. Pfe-3a bo3mo)khocth peawnHH nepeHHTpo3HpoBam« 

He TOJIBKO JUW N2O3, HO H flJW flpyTHX HHTp030C0eflHHeHHH, B HaCTHOCTH, 
HHTp030THOJIOB H HHTpO30aMHHOB, THOJTbl H 3MHHBI MOryT BbmOJIHOTB TaKyiO 

TpaHcnopTHyio (jDyHKmno. ITocKOJiBKy rarrpo3oaMHHi>i Moryr 6trn> KaimeporeHHBi, 
thojibi npezmoHTHTejiLHee. 

HerBepTBiM nyreM aBJiaerca noHH>KeHne TeMneparypLi peaKHHOHHOH cpeaw, 
nocKOJiBKy CKopocTL OKHOieHHH NO KHcnopoaoM ot TeMnepaTypti 3aBHCHT ana6o, a 
cTa6njn>Hocn> N2O3 6Bicrpo naaaer c pocroM TeMnepaTypbi. 

riarbiM nyreM CMemeHHH paBHOBecHH b cropoHy N 2 0 3 aBJiaerca yBemiHeHHe 
crauHOHapHOH KomjeinpaiiHH NO, o6paxHMO B3aHMoaeficTByiomero c N0 2 . Oho 
MoaceT 6bitb aocTHTHyro BBefleimeM caMoro NO, HanpHMep, HHrajwimeH, hjih ero 
npeauiecTBeHHHKOB, HanpHMep, opraHHHecKHX ronpaTOB, yBejiHHeHHeM aKTHBHocrra 
NO-CHHra3, HanpHMep, yBejiHHeHHeM KomieHTpauHH hx cy6cnpaTOB h KO(|>aKTopoB, 
hjih ycHJieHHeM hx 3KcnpeccHH, hjih ycxopeHHeM pecHHTe3a NO H3 HHrpHTa h 
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Hmpo30THOJioB. riocjie/mee aocrHraercH BBeaemieM BoccraHOBHTejieii, HanpHMep, 
acKopoHHOBOH khcjioth hjih ee cojiefi. KaTaracaTopaMH Moryr 6tm> KOMmieicc&i 
nepexo^cHBix MerajuioB, HanpHMep, Mem. BBeaeHHe b cocraB komiio3hiihh 
npoHHKaioiiiHX b nmpo^o6Hyro 4>a3y CKaBenzpjcepoB (norjioTHTejiefi) aKTHBHWx 
cBo6ozmLix pajmicajioB, OTJiHHHbix ot NO, xaioKe ocymecTBHMO, HanpHMep, npn 
Hcnojn>30BaHHH jihiio^hjilhbix nporaBOflHMX TOKo4>epoJia (TOKO(^epoji auerar). 

IlIecn>iM nyreM CMememw paBHOBecHH b crropOHy ozmoaneiopoHHoro 

OKHCJieHHH HBJWeTCH yBeJIHHeHHe 3<i>4>eKTHBHBIX MHUieHeH HHTp03HpOBaHHH B 

BOflHOH 4>a3e. Upu 3tom jioKajiBHaH KOHuempaizHK N2O3 Ha rpamme pa3flejia 4>a3 
naaaeT ra-3a xhmhhcckhx peaKU HH c mhhichhmh, hto npHBoanr k 4>opMHpoBaHmo 
6ojiee Kpyroro rpajmeirra h ycKoperano ;m4>(|>y3HH " ipaHcnopTa bbicihhx okchaob 

a30Ta H3 rHflpo4>o6HOH §33hl B BOOTyiO, TaK HTO CTaUHOHapHLie KOHUeHTpaiJHH NO2 

h N 2 0 4 yMeHtuiaioTCH. B Bapnairre aroro Meroaa mhuighh nocjie mnpo3HpoBaHHH 
no aMHHorpynne oimeiuunoT MOJieKyny bojibi h pacna^aiorcH c BnneneHHeM 
cBo6oziHoro a3oxa. TaKHM o6pa30M NOaKBHBajieHT (nponyicr OKHCJiemra NO) 
Heo6paTHMO yaaJweTca H3 CHcreMBi (b otjikhhc ot HHrpirra h hhtpo30thojiob, 
cnoco6HBix CHOBa BoccraHaBJiHBaTLc^ b NO - cm. phc. 2), hto iiphboott k 
yMeHLuieHmo o6mero nyjia NO-3KBHBajieHTOB b CHcreMe. B KaHecrae MHmeHefi 
TaKoro BHfla Moryr 6brn> Hcnojn»30BaHi>i 6HocoBMecrHMLie HeTOKCHHHwe aMHaw c 
He3aMemeHHofi aMHHorpynnofi, MoneBHHa, cojih Kap6aMHHOBOH, cym>(j)aMHHOBOH h 

aMHflO^OC^OpHOH KHCJIOT, nMpC>4>o6HBie nepBHHHbie aMHHLI JUIX peaKUHH B 

HeBoziHBix 4>a3ax. 

CMemeHHe paBHOBecns okchaob a3ora b cropoHy N0 2 h N 2 0 4 (t.c yBejmHeHHH 

flOJIH paUHKajIBHLDC peaKUHH H TpeX3JieKipOHHOrO OKHCJieHHH) flOCTHTaeTCfl 

yBenHHeHHeM KOHiieHTpaijHH KHCJiopoaa, hhth6htopob nepeHinpo3HpoBaHHa, 
noBtnneHHeM TeMnepaiypti, yMem>nieHHeM miomajm noBepxHocra rpaHHULi 
pa3flejia 4>a3, yMeHBineimeM KomieinpanHH 3<j)4>eKTHBHBix MHUieHefi h 
HCKjnoneHHeM rempo<|>o6HBix MHmeHeg, cnoco6m>ix ranpo3HpoBan>CH b 
rHflpo4)o6HBix (J)a3ax, h KarajnoaTopoB nepeHHipo3HpoBaHHH (aeHHTpo3HJia3). 
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OflHOBpeMeHHO 3aHBJI5nOTCH KOMn03HUHH, n03BOJOTOIime 

.nocTHHL MoayjmiHH Mera6ojiH3Ma OKCHflOB a3ora no pa3JiHHHLiM BapnairraM 
npezuiaraeMoro Merofla. npH 3tom HcnpaumBaerca 3aimrra Ha npHMeHeime 

H3B6CTHBIX CTa6lUIH3HpOBaHHLIX 3MyjIBCHH HHepTHMX (jHOpCOflepacaillHX 

5 coeflHHeHHH, HcnojiKjyeMLix b KanecTBe KpoBe3aMeHHTejiefl c ra30TpaHcnopraoH 
4>yHKUHeH, no HOBOMy Ha3HaneHHio. FIomhmo ycKopemw OKHCJieHHH NO Te ace 
KOMno3Hmm Moryr HcnonK30Ban>CH ;uw ero 3aMe,aneHHH. OieaoBaTejiBHO, 
H3Becnn>ie KpoBe3aMeHHTejm c ra3orpaHcnopTHOH ^yraaineH Ha ocHOBe 
4>TopcoflepMcamHX coejomeHHH mohcho ncnojiK30BaTi> KaK juix ycKopemifl (npH 

10 Majn>ix OTHOCHTCJiLHBix o6i>eMax ao6aBJweMLix nmpo4)o6Htix coezmHeHHH), TaK H 
juix 3aMeiuieHHH npouecca (npH 6ojiluihx o6teMax). rpaHHua nepexoaa ycKopemra b 
3aMe,zuieHHe onpeflejiaercH ypaBHemieM juul BemrmHti ycicopeHiw H. KpoMe Toro, 
nacro b KjmHHHecKOH npaieraKe Heo6xoflHMO y6pan> h36wtok NO h npojiyKTOB ero 
oKHCJieraw HMeHHO H3 bqohbix 4>a3 (HanpHMep, npn ceiroraecKOM uiOKe, Koraa 

15 H36brroK NO, reHepHpyeMoro Maicpo4>araMH, npHBOOTT k onacHOMy nanemao 
aaBJieHHH kpobh). TaKHM o6pa30M, 3Mym>cHH Ha ocHOBe (JyropHpoBaHHMX 
opraHHHecKHX coeaHHeHHH BBmojmmoT 4>yHKUHH MOflyjurropa, T.e. hjih ycKopirrejiH 
(H B03pacraeT), hjih 3aMezuiHTejra (H yGbmaer) cyMMapHoro npouecca, hjih nepeBoaa 
ero b HcicyccTBeHHyK) raapo^oGHyio <|>a3y (bo3mo>kho h npn HeiOMeHHOM H) - b 

20 3aBHCHMOCTH OT TpeSOBHHHH B KOHKpeTHOM CJiyHae HCnOJIKJOBaHHH H3o6peTeHH5L 

J3jw MoaynwHH Mera6ojiH3Ma oKCHtna a3ora 3aaBJUnoTCfl xaioKe KOMno3HUHH, 
coflepacainne, noMHMO (Jnopcoaep^camnx coeztHHeHHH, MO^nyjinpyiomHe ,no6aBKH, 
BKjnonaH KarajnoaTopbi h/hjih hhth6htopli nepeHHTpo3HpoBaHHH QjeHHTpo3HJia3Bi), 

MHHieHH HHip03HpOBaHHH, BOCCT3HOBHTeJIH, HJIH HX KOM6HHatfHH. npOTOTHnOM JJJI51 
25 TaKHX KOMn03HUHH MO>KHO CHHTaTL H3BeCTHBIH flO nOflaHH npe^HieCTByiOmeH 3aJIBKH 

KpoBe3aMeHHTejn> «TIep4rropaH». HeaocxaTKOM nporonma npHMemrrejiBHO k uejni 
aaHHoro H3o6pereHH>i flBJiHerca HeflocraTOHHas H36Hparejn>Hocn> ero 
MoayjiHpyiomero zjeHciBHH, T.e. HeB03MOHCHocn> Hcnojn>30BaTL zuih BapBHpoBaHHH 



3AMEHJEEOmHfl jmCT (IIPABHJIO 26) 



WO 01/19341 PCT/RU00/00362 

10 

(MOflyjunjHH) npoueccoB o6MeHa okchaob a3crra b acenaeMyio cropOHy 6e3 

H3M6HCHHH CKOpOCTH OKHCJieHHH NO, 

HoBiuecTBO HMeer H3o6peraTejn>CKHH ypoBero, t.k. paHee 3<j)4)eKT 

MHlieJlJlHpHOrO KaTaJDOa flJW H3MeH6HHH CHCTCMBI paBHOBeCHH OKCHflOB a30Ta npH 

5 oKHCJieHHH NO He 6bin H3BecreH, b KaHecrae ^eficTByiomero mnpo3Hpyiomero 
HHTepMeOTaTa paccMaipHBajicfl N 2 0 3 [24]. KaTajnrranecKHH h HHra6npyiomHH 
3(^4)eicr 3aHBJiHeMLix MOZiyjurropoB nepeHHipo3npoBaHHH (HanpHMep, mgthohhh- h 
racTHjiHH-coflep^caiiiHX neirnmoB, nojiH^oc^aTOB h hx MerajuiOKOMiineKCOB) h hx 
BKJiaja b H3MeHeroie CHcreMBi paBHOBecufi okchaob a3ora paHee He 6bui H3BecreH. 

10 3a^BJiem>i TaioKe KOMno3imHH b BHfle 3Myjii>cHH, KpHBLie pacnpeaejieHH* nacnm 
KOTopLK no pa3Mepy hmciot 6ojiee neM o^hh MaxcHMyM h/hjih nojiyneHHBie 

CMeillHBaHHeM HeCKOJILKHX KOMTI03HIIHH . E[peHMymeCTBO TaKHX KOMI103HIXHH 
COCTOHT B TOM, HTO Ka^CHM H3 COCTaBHLIX HaCTeH MOHCeT HMeTL HHHHBHJ3yaJH>HLIH 

cocraB h BbmojiHHTB OTaejiBHLie (^ymcuHH. HanpHMep, Gmronapn TOMy, hto Mejncne 
1 5 MHuejiJibi (JjaroiiHTHpyioTCH HeKoropBiMH THnaMH KJieroK (HanpHMep, MaKpo4>araMH), 
a KpynHBie — Her, a BBipaBHHBaHHe KOHuempamiH KOMnoHeHTOB Memory oTflejiBHBiMH 
MHUejuiaMH npoTeicaeT aocraTOHHo Me;uieHHO, HcnojiB30BaHHeM Taxofi KOMno3HUHH 
mo^kho He3aBHCHMO peryjinpoBaTB Mera6ojiH3M okchaob a30Ta icax b Maicpo4>are, 
npojiyixHpyiomeM 6ojn>uiHe mrnwecTBa NO, TaK h b oKpy^caiomefi ero cpeae. 
20 OziHOBpeMeHHO 3aHBJiHerc« cnoco6 B03neHCTBHH Ha opraHH3M naimeHTa, 

Hy^maiomerocH b KoppeKUHH Mera6ojiH3Ma okch^ob a30Ta, c npHMeHemieM 
BapHaHTOB 3aHBJineMoro cnoco6a Mojxynxmm MeTa6ojm3Ma okchaob a3ora h/hjih 

KOMn03HUHH JWSL CTO peaJIH3aiJHH. 

Hccjie^OBaHHK) 4>H3HOJiorHnecKHX 34>4>eKTOB rHapo<|)o6HBix 4>TopcoflepHcamHX 
25 coezmHeHHH, b oco6eHHOCTH, 3Myjn>CHH Ha hx ocHOBe, npHMCHHeMLix b KaHecrae 
KpoBe3aMeHHTeneH, nocBflmeHO 5ojn>moe hhcjio pa6or. MexaHH3M hx fleficrBHH 
oGBHCHnercH o6bihho yjiynnieHHeM TpaHcnopra KHCJiopofla k tkbhxm 3a cner Jiynuieii 
pacTBopHMOcra ero b nmpo4>o6HBix <|>a3ax, hqm b Bo^e. H3BecreH TaioKe nareHT [19], 
b KOTopoM 3ascBJieHO iipHMeHeHHe 3Myjn>cHH nep(|rropyrjieBOflopoaoB b KanecrBe 
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rquo hum TpaHcnoprrepa oiccma a3ora. B npezuiaraeMOM H3o6percHHH 
rHflpo4>o6HLie 4>a3i>i, coaep^caniHe ohho hjih HecKOJiLKO nepcJrropcoeflHHeHHH, 

KBJDOOTCH OCHOBHOH CpeflOH flJIfl IipOTCKaHHfl peaKIIHH OKHCJieHHH NO KHCJIOpOflOM. 

H3-3a 34>4)eicra MHiiejuwpHoro Karajiroa 3ra peaianw Moacer 6brn> ycKopeHa hjih 
1 5 3aMejyieHa b cpaBHeHHH co CKopocn>io b orcyTCTBHe nepcJrropcoejOHHeHHH. Tlo arofi 
npHHHHe BLicurae okchbli a30Ta npeHMymecrBeHHo o6pa3yK>TCH b 3thx hobmx 

<|>a3aX H HMCHHO OHH SBJWIOTCfl HCTOHHHKaMH NO-3KBHBaJieHTOB, 06jiajiaiOmHX 
paaJIHHHblMH (|)H3HOJIOniHeCKHMH 3(J)(J)eKTaMH. 3aHBJWeMbie CnOC06w B03,ZieHCTBHH Ha 

opraroi3M naimeHTa HcnojiB3yK>T bo3mo>khocth Mero^a MoayjwuHH MeTa6ojm3Ma 
10 oKCHjjoB a30Ta, T.e. oGmero hjih JiOKanBHoro roMeHeHHH hx KomieHTpaiiHH, 
npHMeHHTejiBHO k pa3HBiM cjiynaaM. IlocKOJiLKy NO h HHTpo30THOjn>i BBiciynaioT b 
pojm EDRF h yHacrayioT b arperaixHH tpom6oiihtob [5], 3aaBJweMBie cnoco6bi 
Moryr HafiTH npHMeHeHHe mix npo(J)HJiaKTHKH h JieneHHH huicmhh, HH(bapKTOB, 
HHcyjiBTOB, naTOJionm CBepn>maHHa KpoBH, ranepTOHHH. Upn npo<|>HJiaKTHKe h 
15 JieneHHH aTepociciepo3a oie/iyer ynecTB, hto jmnmiHaa 6juninca Ha creHKe cocyna 
TaKHce zteHCTByer kbk MraiejuwpHBiH KaTajnoarop okhcjichhh NO h Moziyjurrop 
anorrro3a oKpyacaiomHX kjictok [5], nosTOMy HeoGxozmMO BBeaeHHe 
flonojiHHTejn>HBix 4>a3, KomcypHpyiomHx 3a CBJOBroaHHe NO 6ojiee scJx^eicrHBHo, neM 
jiHrombi TKaHefi. riocKOjn>Ky TeopeTHHecKHH BepxHHH npeaeji win Qn 0 y jnnraaoB 
20 MeHee 70 [2], a y nep4>ropcoe ( zmHeHHH Btnne 70, hx HcnojiuoBaHHe oco6eHHO 

34>4>eKTHBHO. Hapmy C KOM6HHaiJHHMH H3BCCTHLIX Me,Z[HKaMeHT03HLIX B03fleHCTBHH 

(^OHopbi NO, hhth6htopbi NO-CHHra3) Ha Mexa6ojiH3M okchaob a30Ta 3aaBJieHbi 
cnoco6si, ocHOBaHHBie Ha s^eicrax H3MeHeHHH TeMnepaTypti h/hjih BJiaaeHocra. 
MexaHH3M 34>4> eKTa TaioKe CB«3aH c aKTHBaimeH okhcjichhh NO h BBBbroaeMtiMH eft 

25 H3M6H6HHHMH MCTa60JIH3Ma NO. B yCJIOBHHX rHTiepTCpMHH 3aiHHTa opraHH3Ma OT 

neperpeBaHHH coctoht b ycnjieHHOM norooTflejieHHH - npn HcnapeHHH ncnra 
npoHcxojtHT oxjiaxcaeHHe. Ozmaico npn ozmoBpeMeHHOM aeHCTBHH bbicokoh 
ana^KHOCTH ncnapeHHe MHHHManBHO, hto BBBLiBaeT eme 6ojiee aicraBHoe 
norooTflejieHHe. Ejiaroflapa TOMy, hto coaepacaHHe ajieiopojiHTOB b ncrre HHHce, neM 
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b ncaHflx, opramoM npn noTemm o6e3B03KHBaerca, oimoBpeMeHHO pacrer 
KOHuempamM pacreopeHHtix BemecrB. (Cxoahmh a^xj^icr mokct 6bitb flocTHrayr 
BBeaeHHeM .zmypeiHKOB, omaxo pacnpejiejieHHe KOHuempaiiHH pacTBopeHHtix 
BemeciB no ncaiMM 6yaer pa3HUM.) 3to npHBOjjjrr k ycHJierano acJxfceKTHBHocro 
MraiejuiapHoro Karajnoa npn OKHCJieHHH NO KaK 3a cnex yBejiHMeHHH Q, Tax h 3a 
chct yBemweraw x (cm. pHc.l). OjjHOBpeMeHHO, noBtmieHHe TeMneparypw 
npHBOjiHT k jtHccouHauHH N2O3, a npn 6ojiee bhcokhx TCMnepaiypax - h N 2 0 4 , hto 
Be^er k pocry KOHueinpamm NO2 h aKTHBamm paaracajitHMx peaKOHH, 
aajimouuixcH cyinecTBeHHWM (J>aKropM hhtotokchhhocth (cm. pnc. 2). B 
nmpo4>o6Hwx 4»a3ax c bucokhmh KOHuempamraMH nepcJrropopraHHHecKHX 

COeflHHeHHH H BBICOKHMH Q 3TOT npOIieCC OCo6eHHO S^eKTHBeH. CoOTBeTCTBeHHO, 

c HcnojiK30BaHHeM npeanaraeMbix mctoziob mojkho yBejiHHHBan> NO- 
HHflyuHpyeMyio uhtotokchhhocti,, hto mokct Hairra npHMeHeHHe npH jieneHHH 
HH<i>eKUHOHHi,ix h OHKOJiorHHecKHx 3a6o ji eBaHHH . BapnaHTti c OC06&IM 
TCMnepaiypHbiM peacHMOM misi onpeaejieHHoro opraHa hjih nacni noBepxHocra Tejia 
HcnojiKjyioT Te ace npranmnbi. HanpHMep, mojkho Harpen> o6jiacn» onyxojra juw 
H36HpaTentHoro noBtmieHHH uhtotokchhhocth hjih oxjia»aaTB rojioBy mm 

CmOKeHHH UHTOTOKCHHHOCTH H 3aiHHTbI KJICTOK rOJIOBHOrO M03HL 

BapnaHTbi c ocoobiM aiMoc^epHHM peacHMOM TaioKe ocHOBam,i Ha peryjiamm 
Mera6ojiH3Ma NO MHuejuiapHtiM KaTajnooM. EIpH yBejiHHeHHH KOHuempauHH 

KHCJIOpOHa yBeJIHHHBaiOTCH CKOpOCTH KaK CHHTe3a NO H3 aprHHHHa, T3K H 

OKHCJieHHH NO, CKopocxL BoccxaHOBJieHHa HHTpHxa h HHTpo3OTH0Ji0B nanaer [5]. 
YMeHbiueHHe KOHueHipauHH jjeHCTByeT b o6parHOM HanpaBJieHHH. KojiHHecTBeHHBie 
KOHueHTpauHOHHbie 3aBHCHMocxH wx. 3THX npoueccoB paanHHHLi. B nmpo<J>o6HBix 
4>a3ax (Jrropcoaep^caiuHX 3Myjn>cHH H3MeHeHHe KOHHempauHH KHCJiopoaa 
peryjiHpyer jnnm> CKopocn, oKHCJieHHa NO. CO2 aBJwerca MojjyjwTopoM okhcjichhs 

NO, HHTpOBaHHH H HHTp03Hp0BaHH3, IIOCKOJIBKy ,ZieCTa6HJIH3HpyeT nepOKCHHHTpHT, 

a 6nKap6oHaT jmjwerai KarajnaaTopoM nmpojnoa N 2 0 3 . SF 6 HanaercH 
6hoxhmhhcckh HHepTHBiM ra30M, xopomo paciBopHMMM b rnnpo4)o6HLix 4>a3ax H 
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MOflyjmpyioiuHX pacTBopHMocn> b hhx jxpyrax ra30B, b Hacraocra, O2 h CO2. 
PacTBOpHMOcn> a3crra b raapo4)o6HMX 4>a3ax otjihhh2l ot pacxBopHMOcra SF 6 , 
TaxHM o6pa30M, KOM6HHaimeH napLmajn>Hi>ix ahbjichhh 3thx nerbipex ra30B momcho 
peryjrapoBaTB Mera6ojra3M okchjiob a3ora. HcnojiKJOBaHHe B03^yxa c npHMecBio NO 

flJIH ^BIXaHHH npHMeiMeTCH B KJIHHHHeCKOH npaKTHKe, TaKHM 06pa30M, CMeCH c 

HcnojiKJOBaHHeM Bcex rami ra30B (O2, N 2 , CO2 , SF 6 , NO) b KOM6HHauHH c 
komiio3hiihkmh nepcJrcopcoflepacaniHx coe/mHeHHH HBJWIOTCH cymecTBeHHbiM 
pacumpeHHeM bo3mo^hoctch HanpaBJieHHo bjihhtb Ha Mera6ojra3M okchaob a30Ta 
npn pa3jmHHBK narojionwx. ITocKOJiBKy Jiencne hbjihk>tch ojihhm H3 ochobhldc 
opraHOB cmrre3a NO, 3a*BJieH cnoco6 c Hcnojn>30BaHHeM HHrajiHUHH, hto moecct 
Hairra npHMeHeHHe npH jieneHHH 6poHXHajn>HOH aciMBi, nmoKCHH h arena jienocc, 
HanpHMep, y ropoBocxozorrejieH. 

Cnoco6ti B03aeHCTBH5i Ha opraHH3M c HcnojiKBOBamieM komtio3hiihh ana 
Hapy^cHoro npHMeHeHHH Moryr 6i>rn> nojie3HBi npn jieneHHH oacoroBbix 6ojii>hlix h 
npn xHpypnrqecKHx BMeinarejiLCTBax, npH BocnaneHHH, Koraa noHBJweTCH 

Heo6xO£HMOCTI> nperUITCTBOBaTL UHTOTOKCHHeCKOMy fleHCTBHK) aKTHBHpOBaHHBK 

MaKpo4>aroB Ha noBpe^caeHHBix ynacncax ko>kh. 
KpaTKoe onHcaHHe (j)Hryp H3o6pereHHH. 

PHCyHOK 1 . 3aBHCHMOCTB yBeJIHHeHHH CKOpOCTH OKHCJieHHH NO KHCJIOpOflOM B 

rereporeHHOH chctcmc (H) ot ixoim nmpo<i>o6HOH 4>a3bi (x) h Koa^^HimeHTa 
pacnpeaejieHMH (Q) Meacziy 4>a3aMH. B pe3yjn>TaTe H3MeHeHHH x h/hjih Q bo3mohcho 
KaK yBejiHHeHHe (jiesax cipejiica), raic h yMeHMiieHHe o6uieH cKopocro OKHCJieHH* bo 
Bcex 4>a3ax. 

PncyHOK 2. Ochobhbig peawaHH MeraGojnoMa okch^ob a3ora. NOS - NO- 
CHHTa3Bi, Hb - reMorjio6HH. PeaiemM 1 - 6hochhtc3 NO OKHcneHHeM aprmoiHa, 
peaKUHH 2-4 Be^yr k HeooparaMOMy yaajiemno NO-3KBHBajieHTOB H3 ipncna okchbob 
a30Ta, peaKmw 5 — npouecc, aicraBHpyeMBiH MmiejuiapHbiM KarajnooM. 
CTauHOHapHBie KOHiieHTpautHH NO h npoflyicroB OKHCJiemw 3aBHarr or Hajmniw 
KaTajnoaTopoB nepeHHTpo3HpoBaHHH h KOHuempauHH MHHieHefi juisi 
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mrrpo3HpoBamra h juisi cBH3LmaHiw cbo6qhhbix pazmxanoB. CKopcxrra 

BOCCTaHOBJieHHH HHTp030THOJIOB (RSNO) 3aBHC2T OT R, IipHCyTCTBHfl 

KarajiiGaTopOB, BOCCTaHOBHrejieii h ot KOHueinpamm KHCJiopoaa. 

PHcyHOK.3. TrarnHHaa KHHennea okhcjichhh NO KHCJiopoaoM b Bone h b 
3MyjitcHH nep4>TopopraHHHecKoro coeaHHemra. 

PxicyHOK 4. H3MeHeHHe KomieHrpaimH mnpHTa h HmpaTa b xoae 
aKcnepHMeirra b oiibithoh ipyime L-NAME. 

PncyHOK 5. H3MeHeroie KOHuempaiiHH Hmpirra h HmpaTa b xoae 
3KcnepHMeHxa b KoinpojiBHOH rpynne L-NAME 

IIpHMepbi ocyiuecTBJieHHH inoopereHHH. 

Jlflx HJunocTpaijjm a^xjjeicra MHuejumpHoro Karajiroa 6buih nojiyneHLi 

KHHCTHKH OKHCJI6HHH NO KHCJIOpOflOM B BO£e, B IUia3Me KpOBH, B 3MyJH>CHHX 

nep^Topcoe^HHeHHH b Boae h b ruia3Me kpobh nooie cojno6HJiH3auHH 
nep4>TopyrjieBO,nopoflOB. Bo,zihi>ih pacrBop NO ao6aBjrajiH k peaiaiHOHHOH CMecn, 
Haxo^zwmeHCH Ha B03jiyxe npn axNtoc^epHOM jiaBJieHHH. KomiempauHH NO 
onpeAejiflJiH cneiapo^OTOMerpHHecKH c Hcnojn&OBaHHeM reMorjio6HHa h no 
KOjiHHecTBy HHrpHTa no 3aBepuieHHH peaKUHH. Ha pnc. 3 npuBeaeHa unraHHaH 
KHHennca HaKomiemw HmpHTa npn oi6ope npo6 c HHTepBanoM 10 c. B npoayicrax 
onpeaejuuiH hhtpht h HmpaT. OnpeaejieHHe KoimeHrpaimH HmpHTa no 
o6pa30BaHHio a30KpacHrejw peaiameH TpHca nporaBOflHJiocB 
cneKipo^OTOMerpHHecKH npn 540 hm HeMeaneHHO nocne or6opa npo6bi h npo,ayBKH 
aproHOM. HmpaT onpe^ejwjra nocrie BoccrraHORJieHHa b mnpifr. OraoineHHe 
HanantHLix CKopocrreH peaKUHH okhcjichhh NO b npHcyrcrBHH 3MyjiBCHH 
nep4>TopyrjieBOAopoflOB h b OTCTHJurapoBaHHofl Boae W^y/W 0 ^ 
HJurocTpHpyeTcs npHMepaMH 1-3. OraomeHHe HanajiBHbix CKopocrreH peaiamH 
OKHcneHHfl NO b npHcyTCTBHH nep4rropcoeaHHeHHH, cojno6HJiH3HpoBaHHBix 
iuia3MOH KpOBH, h b HaTHBHOH mia3Me W°noyfW°w}Z3Ma HJurocrpHpyeTCfl npHMepaMH 
4h5. 
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IlpHMep 


I eTeporeHHax CMect 


wnoy/w H20 


1 


1% 3MyjiBCHH nep4>TopfleKajiHHa 


63±15 


2 


1% 3Mym>CHH nep4rropoKTHJi6poMHfla 


45±10 


3 


«TTepc|rropaH» - 20% 3Myju>CHH c pa3MepoM nacnm 
0,03-K),15 mkm cocraBa (b rpaMMax): 
nepc^Top.neKajiHH, cMect H30MepoB - 13; C12F23N — 
nep4>ropMeTHJiiB^ - 6,5; 
npoKcaHOJi-268 (Mw=8kD) - 4; NaCl - 0,6; NaHC0 3 
- 0,065; KC1 0,039; MgCl 2 - 0,019; NaH 2 P0 4 - 0,02; 
rjnoK03a - 0^; BOfla - 100 


40+10 


4 


Ilep(J)TOpjieKajiHH, cojno6HJiH3HpoBaHm>iH b 
iuia3Me KpOBH 


25±5 


5 


nep4>TOpOKTHJl6pOMHfl, C0JDO6HJIH3HpOBaHHI>IH 
B IUia3Me KpOBH 


14±5 



IlpHMep 6. MHuejuwpHLiH Karajno OKHCJiemw NO in vivo, (H3-3a 
HeonpeaejieHHOcra nouxnvi «JlyHiiiHH BapnaHT ocymecrBJiemia H3o6pereHHH» b 
npejpiaraeMOH rpynne H3o6pereHHH npHMep 6 Moacer pacciviaTpHBaTBca KaK thkoboh, 
ecjm 3to Tpe6yeTcn). 

3KcnepHMeirr BMnojmeH Ha Kpwcax - caMuax HopMOTeroHBHofi jihhhh Wistar 
BecoM 180-400 r. 3a cynoi no SKcnepHMema hchbothbim tiojx KeraMHHOBMM 
HapK030M (5Mr/100r HHrpanepirroHeajiBHo) bechbjihjih nojiH3THJieHOBLie KaTerepti. 
BeapeHHaH aprepHH 6tuia KaTepiOHpoBaHa juw nozqanoHemw k Aarqincy 
perHcrpamra aprepnaJiLHoro jiaBJiemm (AJI), a 6eapeHHaa BeHa - win 
BHyrpHBeHHoro bbczichhh JieKapcrBeHHBix npenapaTOB. AJX h HacroTy cepaeHHBix 
coKpameHHH (HCC) iDMepjum b 6pk>iiihoh aopre c noMomtio aaTHKKa flaaneHHH, 
noflianoHeHHoro k KOMntiorepy nepe3 ycHJnrrejiB h UHC^poBofi npeo6pa30BaTejn>. 
3KHBOTHwe 6luih pa3jaejieHLi Ha rpynra>i, Kaacflaa H3 Koropwx cocroajia H3 
KOHipojiBHOH h ontiTHOH nozcrpynn. OnwTHOH noAipynne bboahjih IlepcJrropaH (5 
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mji/kt), KompojibHOH - aHajiorHHHoe KOjnraecTBo Mozm^miHpoBaHHoro 
pacTBopa Kpe6ca-reH3ejieHra (KT). Mohhtcphht AJl h HCC npoflOJDKajiH b Tenemie 
1,5 h noaie BBeaeHHa pacreopOB. Iloaie peracrpaiiHH Hcxozmoro ypOBHH AJX 
nepBOH rpyraie (rpynna L-NAME) BHyrpHopioinHHHo bbouhjih hhthGhtop NO- 
5 CHHT33 - MeiHJiOBbiii 3<J>Hp N^-HHTpo-L-aprHHHHa (50mt/kt) h nepe3 1,5 h, Korjia AJl 
ycTaHaBJiHBajiocfc Ha iioctohhhom ypoBHe, NaN0 2 (Imt/kt). Ilocjie croHKoro 
cmDiceHHSi AJl 5KHB01HWM bbouhjih Ilep4>TopaH hjih KT. BTopofi rpyime KptlC (FC- 
rpynna) riepc[)TopaH hjih KT bbouhjih cpa3y nooie peracipauHH Hcxo/moro ypoBHH 
AJl TpeTteH rpynne (rpynna FCTh) cimajia bbouhjih a-JinnoeByio KHCJiaiy - 200 
10 mt/kt, h nepe3 15 MHHyr - riep^yropaH (mm KT). Tlepen HanajiOM Kaacaoro 
3KcnepHMeHTa, nooie Toro, Rax AJl Ha <J>oHe BBe^eraw L-NAME h NaNOa 
ycTaHaBJTHBajiocB Ha nocrojiHHOM ypoBHe, a TaioKe cpa3y nocjie 3aBepmeHHa 
MOHHTopHHra, H3 apTepHanBHoro KareTepa OT5Hpajra no 0.2 mji KpoBH juw aHajrma 

Tpynna L-NAME. H b ontrrHOH (n=10) h b kohtpojibhoh (n=9) nojnpynnax 

15 cpezmee apTepnanBHoe aaBJieHHe (CAJJ) nocjie BBcaemM L-NAME Bcopacrajio Ha 
38±5 MM.pr.CT. BBe^emie NaN0 2 cm-mano CAJl b o6enx noflrpyrmax Ha 25±4 
MM.pT.CT. nocjiej3yioinee BBe^emie riepijrropaHa oiibithoh noarpynne BtDBmajio 
6bicrpi.m (b TeneHHe 10 mhh) nojiteM CAJl no 3HaneHHH, xapaicrepHBix jsm 
fleHCTBHa L-NAME, a 3aTeM MczuieHHoe (b xeneHHe 30-40 mhh) ^ocroBepHoe 

20 cHKHceHHe mp HcxoflHoro ypoBHH. B to }iee BpeMa BBCuemie KompojiBHOH noflrpyrme, 
Ha 4>OHe neHCTBKH L-NAME h NaNO?, pacraopa KT npHBO/mJio k nocreneHHOMy 
HeaocTOBepHOMy nozrbeMy CAJl. Ha <|>oHe BBeaeHHH HHrn6nTopa NOS coflepacaHHe 
HHTpHTOB h HHTparoB b njia3Me o6eHx noarpynn HejjocroBepHO chh3hjiocb, nocne 
HHbeKUHH NaNCb - kouhhcctbo HHTpnTa yBenHHHJiocs Ha 344±68 mkM b ontrre h Ha 

25 362±73 mkM b KOHTpojie, mnpaTa - na 87±15 mkM ontrre h Ha 76±16 b KOHTpojie. 
BBeaeHHe nep4>TopaHa oiimthoh noarpynne npHBcno k flocroBepHOMy H3MeHemno 
HHTpHT-HmpaTHoro 6ajiaHca KpoBH: co^ep>KaHHe HHTpirra nomomiocB Ha 220±40 
mkM, coaep^caHHe mnpaTa yBejmHHJiocB Ha 157±12 mkM. B kohtpojibhoh 
noarpynne BBcneHHe pacraopa KT npHBeno k He3HaqnTeJiBHOMy (33±13 mkM) 

30 CHH»eHHK) co,aep)KaHHH HmpHTa h HHTpara b roia3Me (cm. phc. 4 h 5). 
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Tpynna FC. BBejaeHHe ITep4)TopaHa om>rraoH noflrpynne 

TaiCKe npHBejio k H3MeHerono hhtpht/ HHrpaTHoro 6anaHca kjx>bh. Ha <3poue 

yBCJIHMCHHH COflepECaHH* HHTpHTa Ha 49±6 MKM, KOHUeHTpaiOM HHTpara CHH3HJiaCb 

Ha 23±8 mkM. B pe3yjn>TaTe cyMMapHoe coaepacaHHe npoayicTOB okhcjichhh NO 
5 yBejiHHHJiocb. B KompojiBHOH ncwpynne BBe^eHHe KT npHBejio k paBHOMepHOMy 
He3HaHHTeni>HOMy cHH^cenmo KomieHTpamm o6ohx hohob Ha 7±4 mkM. 

TaKHM o6pa30M, b o6enx cepnax 3KcnepHMeHTOB BBeaeHHe b kpobb hoboh 
4>a3bi c 6ojiee bbicokhm 3HaneHHeM K03(j)4>HiiHeHTOB pacnpefleneHHH Q npuBojOHJio k 
ycKopeHHio OKHCJieHHH NO. B ipyime NAME co6ctb6hhbih chhtc3 NO uoa 
10 aeiiCTBHeM NO-cmrra3 6tui 3aHHra6HpoBaH h NO Mor o6pa30BaiBCH tojibko npH 

BOCCTHHOBJICHHH HHTpHTa H THOHHTpHTOB (CM. pHC.2). AKTHBailHfl OKHCJieHHfl NO 

MHiiejuwpHLiM KaTanH30M b raapo(f>o6Hi>ix 4>a3ax npHBQzmna k pociy KOHUeHTpailHH 
NO2, nosTOMy KomieHTpaiiHH HHTpHTa yMeHBinanacB, a KomieHTpamw HHrpaxa 
poena. B OTcyTCTBHe HHra6HTopa NO-CHHTa3 6HoreHHBifi NO CMeman paBHOBecne b 
15 crropoHy N2O3, npn 3tom KOHiicHTpaizHH HHTpHTa poena, a KOHueHTpamw HHTpaTa 
naaana. 

Tpynna FCTh. a-jranoeBaa KHCJioTa BM3Bajia b o6enx ncutrpynnax 
HeAocroBepHoe CHHHceirae CAJX, oflHaico IlepcJrropaH, BBeaeHHtm ontrraoH (11= 10) 
ncwpynne Ha fyoue fleHCTBiw raojia npHBeji k GwcrpoMy nozr&eMy CAJX Ha 16±4 

20 MM.pr.cr., a 3aTeM k nocreneHHOMy aocTOBepHOMy naaeHHio CAJX Ha 8±3 MM.pr.cT. 
HH^ce HcxoflHoro ypoBHH. B KompojiBHOH (n—10) ncwpynne Ha6jnoflajiCH 
He3HaHHTejibffi>ra nozrbeM CAJX jio HcxonHoro ypoBHH Ha 4>OHe BBeaemiH KT. !3ra ace 
3HaneHHH CAJX coxparouiHCB b KOHipojie h nepe3 1,5 naca nocne BBeflemw pacraopa. 
BBe^eHHe rfep4>TopaHa 3HaHHTejn>Hoe noBLmiaer KOHuempaimH HHTpHTa (46±6 

25 mkM), ho He HHTpaTa. TaKHM o6pa30M, cyMMapHoe co^ep^caHHe HHTpHTa h HHTpaTa 

b KpoBH yBejiHHHBaeTca eme 3HaHHTejn>Hee, neM b rpynne FC. 

FIpHMep 6 noKa3biBaer bo3MO>khocth npaKTHHecKOH peamrauHH H3o6percHiM 

juix ycKopemw OKHCJiemw NO b KpoBH npn BBeaeraiH nep4)TopcoeaHHeHHH h 

34>4>eKT MOaH<J)HIWpyiOmHX flo6aBOK HHTH6HTOpOB NO-CHHTa3 H MHUieHefi flJM 
30 HHTp03HpOBaHHJI. 
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34>4>eKTHBHOCTB KaxajnoaropOB nepeHHTpo3HpoBaHHH onpeflenHjm 
no KHHerrace £eHmpo3HpoBaHHfl N l -Hmpo30TpHnTO(j)aHa (NOW) b cocraBe 
auerajiLHoro npoiBBOOToro mm ctmopoTOHHoro am>6yMHHa npn 32° h pa3jmHHWx 
3HaneHiMx pH no y6tuiH norjiomemra npn X = 340 hm hjih OT^w^epeHimajiBHOH 
cneicrpocKonHeH oraocirrejiBHO peaiaimi fleHjnpo3HpoBaHiw b 6y<|>epHOM pacraope, 
no araouieHHK) HHTpHT/ranpaT mm no aHajnoy OTHoineHHH npoziyKTOB 

HHTp03HpOBafflW. npHMepW 7-17 HJUlIOCTpHpyKDT KaTaJIHTHHeCKyK) H HHHi6HTOpHyK) 
aKTHBHOCTB W°/W° 6y$ep COe^UHHCHHH, HCnOJIL30BaHHMX B 3aHBJieHHBIX KOMn03HHHflX 

(HopMHpoBKa Ha MOJinpHOCTb 6y<|>epa). 



IIpHMep 


BemecTBO 




W / W 6y<j)ep 


7 


Na5P 3 O, 0 . 


Ooc4>aT, 6,3 


4 


8 


Na 2 MnATO 


Ooc^ar, 63 


0,7 


9 


Na3MnP 3 O, 0 . 


Ooc^jaT, 6,3 


21 


10 


NaaMgPjOio. 


OoctjjaT, 6,3 


11 


11 


Ala-Met 


MOPS, 6 MOPS, 6 


18 


13 


D-Arg 


MOPS, 6 MOPS, 6 


0,56 


14 


Gly-Asp 


MOPS, 6 


15 


15 


Gly-His 


Hepes, 6,1 


16 


16 


Met-Glu-His-Phe-ProGly- 
Pro 


<E>oc<|>aT, 5,9 


310 


17 


AcKop6HHOBaa KHCJiora 


Ooc<f>ar, 5,9 


32 



IlpHMepw 18-34 njunocipHpyiOT pa3jmHHwe komik>3huhh, nojiyHeHHBie 
MO,mi<J>HKaimeH 6a30BbK KOMncammH. KpHCTajDra3aimoHHaa BO^a He yica3aHa, Bee 

aMHHOKHCJIOTbl L-pH^a. 
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ITpHMej 


d Hcxozmaa 

KOMn03HURa 


flo6aBJieHo (+) hjih yaaneHO (- 
), b Mr Ha 100 r 


IlpHMeHaHiw 


18 


nep^yropaH 


+ 1200 SF 6 


BBeaeH b BHfle ra3a 


19 


(npHMep 3) 


+ 1000 nep(J>TopoKTitn6poMHfl 

+ 400 4>Oc4)OJlHIIHfl 


BBeaeHti b BHjie 

3MyjIbCHH C BOflHOH 

4>a3ofl riep(J)TopaHa, 
cpeflHHH pa3Mep 
Mmiejui 50 MKM. 


20 




+ 100 4>pyicro3a + 30 
acKop6HHOBaH KHCJiora + 30 
acKop6aT HaTpira + 100 
aprHHHH + 50 jmnoeBaH 

KHCJIOTa 




21 




+50 Gly-Asp +50 Gly-His + 50 
Ala-Met + 300 acKop6HHOBaa 

KHCJIOTa 




22 




+ 30Na5P 3 O 10 +200 
Na 2 MnAT<D + 
200 Gly-Gly-NH* 




23 




+ 30 Na 2 AMO + 50 
Na 2 MgATd> 




24 




+ 100 Met-Glu-His-Phe-Pro- 
Gly-Pro 




25 




+ 2300 acKop6HHOBas KHCJiora 
+ 1000 acKop6aT HaTpHfl 




26 




+1000 nep^rropaeKajiHH + 1000 
acKop6HHOBa« KHCJiora + 50 
TOKO(J)epoji aiieraT + 50 

flHTHOTpeHTOJI + 400 
(|)Oc4)OJIHnHfl + 5 peTHHOJI 

aueraT + 120 ipnojieHH + 500 
HaipHfi cyjn>4>aMaT + 500 Met- 
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FIpHMep 


HcxooHaa 

KOMn03HHH3 


,0p6aBJieHO (+) huh yaajieHO (- 
), BMTHalOOr 


npHMenaHHH 


27 


26 


+ 200 Na 3 MnP 3 Oio + 100 
THOMOHeBHHa + 50 HarpHfi 
Kap6aMaT + 50 HarpHH 
aMHao4>oc4>aT 




28 


25 


+ 50 Ala-Met + 500 Met-Ala + 
His-Gly + 50 Asn + 50 Asp + 
50 Gin + 50 Glu-Na + 20 
flHnmpojranoeBaH KHcuoTa 




29 


+ 200 neHTa^euHJiaMHH + 50 
^HaMHHo6yraH + 20 
jXHTHonponaHOJi + 1000 

aCKOp6HHOBaH KHCJIOTa 




30 


- rjnoK03a + 200 4>pyiero3a + 
500 acKopSHHOBaa KHcnoTa + 
50 TOKO(j)epoji aueraT 




31 


+ 500 CBIBOpOTOHHLIH 

ajn>6yMHH 




32 


Ilep4)Top- 
^eKaiiHH 


+ 5000 SF 6 + 50 THOMOHeBHHa 
+ 50 anrHjipojranoeBaH 
KHCJiara + 350 TOKO({)epoji 


CycneimnpoBaHO 
ym>Tpa3ByKOM, SF 6 
BBejieH b BHfle ra3a 


33 


CMecb paBHWx nacreH komiio3Hhhh 24 h 25 




34 


CMecb pasHtrx Hacrefi komiicqhiihh 18-32 





IlpHMepLi 35-38 HJimocrpHpyioT cnoco6 B03fleHCTBiw Ha opraHH3M nauHeirra. 
FIpHMep 35. Ha ozomaKOBtie no mioma^H BocnaneHHBie cca^HBi (n=6) 

HaKJiajDbmaioTC^ KOMnpeccw H3 KOMno3Hmm 20 h miaue6o, He coaepacamee 

nep4rropcoeaHHeHHH. Hepe3 cynai ccaaHHbi c KOMno3imHeH 20 He npoflRJWKrr 

npH3HaKOB Bocnajierow, b cpaBHeHHH c KompoJieM. 
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ripHMep 36. HcnojiKsyeTCH KnaccHHecKaa py6jieHan pyccKaa 
napHaa 6aHfl, cHa6^ceHHan onaroM c pacnojiOHceHHBiM Han; hhm kotjiom o6i>eMOM 
100 ji. Onar h kotcji oicpyaceHBi KaMHHMH, CKpeimeHHBiMH fjihhkhbim pacTBopoM. 
BaHH Tomrrai no-nepHOMy 6epe30BBiMH jipoBaMH h npoBerpHBaeTca 1,5 h noaie 
ToracH. CpeziHHfl TeMnepaTypa Ha nojnce 65°, BJiaacHocTB 70%, 2 ceaHca no 12 mhh b 
HenoxiBH^CHOM peacHMe c nepepBiBOM Meacny ceaHcaMH 10 mhh npH 37° h 
BJia^KHOcTH 88%. 3a 1 h flo ceaHca h HenocpeflcraeHHO nocne nepBoro ceaHca 
oiibithoh rpynne (n=4) bbo^ht HHipaHa3ajiBHO 150 mkji b icaacziyio H03,npK) 0,1% 
BO^Horo pacTBOpa neimumoro KaTanmaTopa nepeHmpo3HpoBaHHH, coaepacamero 
80% Met-Glu-PIis-Phe-Pro-Gly-Pro h 20% Met(S=0>Glu-His-Phe-Pro-Gly-Pro 
(cMecL crepeoH30MepoB no aTOMy cepBi), kohtpojibhoh rpynne (n=4) bbojvtt 
iuiaue6o. Hepe3 nac noaie 3aBepuieraw Broporo ceaHca npoBepaiOTca 6bicnpoTa 

peaKUHH H CHOCOOHOCTB K M06HJIH3aiIHH BHHMaHHH B CepHH KOHTpOJIBHBEX. TCCTOB 

no 3aBH3LiBaHHio HecHMMeTpHHHoro y3Jia. B onBiTHOH rpynne cKOpocn> 
6e30UJn6oHHoro BBmonHeHHH Tecrra BBnne b 2,4 pa3a b cpaBHeHHH c kohtpojibhoh. 

IlpHMep 37. HcnojiKjyeTCH KJiaccHHecKaa oaHH no npraviepy 36, 2 ceaHca no 12 
mhh, kbk b npHMepe 36. B npoSax mohh, bsktbdc Henocpe/iCTBeHHO nepefl nepBBiM 
ceaHCOM h nepe3 30 mhh nocne 3aBepineHiw BTOporo ceaHca, onpeflejiaercfl cyMMa 

KOHUeHTpailHH (HHTpHT + HHTpar) KaK Mepa HHTCHCHBHOCTH OKHCJICHHH NO. Bo 

BTopoS npo6e cyMMa BBmie b 1 ,3 pa3a. 

IlpHMep 38. HcnojiMyercH 6aH* no npHMepy 36, 3 ceaHca no 12 mhh, kbk b 
npHMepe 36. Oiibithoh rpynne aonojimrrejiBHo HHrajraimeH bbojihtc^ 0,5 mji 
KOMH03HUHH H3 npHMepa 33 h HcnojnayeTCH oxjia^KfleHHe tojiobbi HajioaceimeM 
CBepxy HeroiOTHO HanojraeHHoro jib^om repMerHHHoro nomoTHJieHOBoro naKera 
PfareHCHBHOCTB oxjiaamemw KOHTpojiHpyeToi caMHM ynacraHKOM 3KcnepHMeirra 
no flocTHHceHmo MaKCHMam>HO KOM^oprooro coctohhhh. B Tecrre no 3aBH3BiBaHHio 
acHMMeTpHHHoro y3Jia cKopocn> 6e30iim6oHHoro BBinojiHeHHH b onBirooH rpynne 
BBmie b 4,3 pa3a, neM b kohtpojibhoh. 
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npeanaraeMBie H3o6pereHHS[ npaKTHHecKH ocymecrBHMti - tbk, 
nepc|rropyrjieBOflOpoaBi pa3peuieHO ncnojiKSOBaTb kbk KpoBe3aMeHHTejiH, npH 3tom b 
KpoBHHoe pycjio BBOflflT cymecTBeHHO 6ojn>nme KOJiHHecTBa nep4>TopynieBOflopofla, 
5 neM Tpe6yeTC^ juw flocnDKemw MaKCHManbHoro ycKOpemw peaiajHH 
(MaKCHManBHoro 3HaneHHH H) b cootbctctbhh c ypaBHeraieM zura 3(^4>eicrHBHOcra 
MimejiJwpHoro Karajnoa. FIpoMbiuiJieHHO BbinycicaioTCH h pa3pemem>i k 

KjIHHHHGCKOMy npHMeHeHHK) JieKapCTBeHHbie (|>OpMLI Ha OCHOBe 

craoHjncHpoBaHHBix SMyjitcHH 4rropcoaep^caiiiHX opraHHHecKHX coejiHHeHHH [18]. 
10 3aaBJiHeMLie komtio3Hiihh npaKTHHecKH npHMeHHMBi, nocxojiBKy HHepmbie 
6HOCOBMecTHMtie 4)Topcoaep>KamHe cocahhchhk, Hcnojn»3yeMBie kbk nmpo4)o6m>ie 
4>a3Bi, h cTa6Hjm3aTOpLi 3Myjn»CHH BbmycicaioTCH npoMBinineHHOcTBK), Meroflbi 
nojiyneHHH BbicoKOflHcnepcHLix 3MyjiBCHH Ha hx ochobc TaiOKe roBecTHBi. JJpx 

Ka^OrO KJiaCCa MO^C^HIXHpyiOIIIHX flo6aBOK, BXOflHLUHX B KOMn03HL[HH, HMeiOTCH 

15 npeflCTaBHTejra cpejm 6hocobmccthmi>ix h hctokchhhbix npprpoAHbix hjih 
cHHTeranecKHX coezmHeHHH, BBmycicaeMkix npoMBmuieHHOcTBK) . K coeaHHemiHM, 
o6jiaflaiomHM fleHHTpo3HJia3HOH aKTHBHOCTbio, othocatch, b HacrHocra, (^paraeHTbi 
npHpoflHBix ropMOHOB nejioBeica hjih hx CHHreTHHecKHe aHanora, pa3peineHHbie k 
KJiHHHHecKOMy npHMeHeHHK) h BsmycKaeMbie npoMBnnneHHOCTLK), HanpHMep, 

20 MeTHOHHJi-racTH,HHjjK:oflep^caiiiHH nermm - npenapaT HooTpoimoro fleficTBHH 
"CeMaicc" (Met-Glu-His-Phe-Pro-Gly-Pro). Hmciotch BOCcraHOBHTejiH (HanpHMep, 
acKop6HHOBaa KHcnora) h cxaBempKepbi cBo6ozmbix pajnocanoB (HanpHMep, 
TOKO<|)epoji-aueTaT), BLmycKaeMLie npoMBnnneHHOcn>K). ApceHan npoMtmuieHHO 
BtmycKaeMBix MHiiieHefi mix HHrpo3HpoBaHHH, b t.h. npHMeHaeMLix b KanecTBe 

25 <J>apMnpenapaTOB, xaioKe nmpoK (HanpHMep, jranoeBaa h jinntzipojiHnoeBaH 
khcjiotli). HcKyccTBeHHan rraiep- hjih ranoTepMHH nrapoKO Hcnojnayercn Kaic b 
KJiHHHKe, TaK h b HapojtHOH Me;mimHe (HanpHMep, napHaa 6aira, cayHa). 
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OopMyjia H3o6peTeHHH: 

1 . Cnocoo MO,nyjwuHH Mera6ojiH3Ma okchaob a30Ta BapwipoBaHHeM CKopocra 
OKHcueHiw NO b reTeporeHHofi cpeae h3M€hchh€m ee cocraBa, 

J 

OTJIHHaiOmHHCfl TeM, HTO H3MeiMK)T HHCJIO B 3TOH Cpefle H/HJIH OflHO HJIH 

5 HeCKOJILKO OTHOmeHHH o6*eMOB <|>a3 H/HJIH OflHH HJIH HeCKOJIBKO 

K03<|>4>HimeHTOB pacnpeaejieHHH NO hjih KHCJiopojxa Me^cny 4>a3aMH. 

2. Cnoco6 no n. 1, oTJiHHaiomHHCH tcm, hto juul ycKopeHH* okhcjichhst NO 
KHCJiopoflOM H3MeHeHi« npoBojWT TaK, hto6m 3HaneHHe BBipaaceHiw 




10 rae H - ycKopeHHe peaicuHH oKHCJieHiw oiccima a30Ta b n-<|>a3HOH 
reTeporeHHofi chctcmc b cpaBHeHHH c boahoh 4>a3oft, k r KOHCTairra 

CKOpOCTH peaKUHH B i-TOH <|>a3e, Qno^ 9 Q024- paBHOBeCHBie K03<i><|>HIIHeHTH 

pacnpeaejieHHfl NO h0 2 b i-TOH $a3e, x r jxonx i-Tofi 4>a3Bi b o6meM o6i>eMe 

yBeJIHHHJIOCb, a JUUl 3BMCJIJlQHliJl OKHCJieHH* NO KHCJIOpOflOM H3MeHeHH« 

15 npoBo.zwT TaK, hto6bi 3HaneHHe H yMeHLimmocb. 

3. Cnocoo no jno6oMy H3 nn. 1, 2, OTJiHHaiouiHHCH TeM, hto juix H3M6H6HHH 
K03<i>4>HiiHeHTOB pacnpeaejieHHH NO Meagay <|>a3aMH lOMemnoT 
KOJiHHecTBeHHBiH cocTaB cpeflLi 6e3 H3M6HCHKS KanecTBeHHoro cocraBa h/hjih 
6e3 o6pa30BaHHH hobbdc 4>a3. 
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4. Cnoco6 no jno6oMy H3 nn. 1-3, OTJiHHaiouiHHca TeM, hto b reTeporeHHyio 
cpeay bboxutt omai hjih hcckojibko KOMnoHeHTOB, tek hto b Hen noHBJwcTCH 

OilHa HJIH HCCKOJIBKO HOBMX 4>a3. 

5. Cnoco6 no jno6oMy H3 nn. 1-4, oTJiHHaioiiiHHCfl TeM, hto BBojuiMue 
KOMnoHeHTBi coaepxcaT ozmo hjih hcckojibko coeflHHeHHH H3 rpyimfci: 
nepc^TopyrjieBOflopoii, rajioreH3aMemeHHoe npoH3Bo/moe 
nep^TopyrjieBonopofla, tpcthhhbih nep<i>TopajiKHJiaMHH, SF 6 . 

6. Cnoco6 no jno6oMy H3 nn. 1-5, oTJinMaiouiHHCH tcm, hto bbojjhmbic 
KOMnoHeHTM co/jepxcar pacTBop 6ejiKa, cojno6H3H3HpoBaBinero 
t^TopcoflepHcamee opraHHHecKoe BemecTBo co 3HaHeroieM K03<i><|>HnHeHT0B 
pacnpeflejieHiM Q NO h/hjih Q02 b zmyx<jja3HOH cncreMe c bojjoh 6onee bhcokhm, 
neM MaKCHMajn,Hoe H3 3HaneHHH Q NO h/hjih Q Q2 juisi npoH3BOJiBHOH napw 4>a3 
peamiHOHHOH CMecn no BBe/jeHH*. 

7. Cnoco6 no jno6oMy H3 nn. 1-6, OTJiHnaiouiHHcsi TeM, hto reTeporeHHaa 
cpejja HBJweTca rma3MOH KpoBH. 

8. Cnoco6 no HK>6oMy H3 nn. 1-6, OTJinnaioiuHHcn TeM, hto rereporeHHaa 
cpejja XBnxercsi KpoBbio. 

9. Cnoco6 no Jno6oMy H3 nn. 1-8, OTjiHHaioiiiHHCH TeM, hto /jonojiHirrejiBHO 

BBOJWT KOMnOHeHTBI, COflepSCaiime O/JHH HJIH HeCKOJIBKO KaTaJIH3aTOpOB h/hjih 
HHra6HTOpOB nepeHHTpo3HpoBaHHJi. 

10. Cnoco6 no jno6oMy H3 nn. 1-9, orjiHHaiomHHCfl TeM, hto /jonojiHirrejiBHo 
bbozwt KOMnoHeHTBi, coflep^Kanme omm hjih hcckojibko BoccraHOBHTejieH. 

11. Cnoco6 no moGoMy H3 nn. 1-10, OTJiHHaioiiiHHCsi tcm, hto 
flonojraHTejiBHO bbojjht KOMnoHeHTBi, co/jepacamHe ojjhh Hjra hcckojibko 
CKaBemnKepoB cbo6o/jhbix pajjmcajioB. 

12. Cnoco6 no jno6oMy H3 nn. 1-11, oTjiHHatouiHHCH tcm, hto 
jionojiHHTejiBHO BBOflflT KOMnoHeHTM, conepacaiime ozmo hjih hcckojibko 
coeziHHeHHH, o6pa3yiomHX npn jjchctbhh npcayKTOB okhcjichhjj NO 
HHTpo30coejjHHeHHe h/hjih BBmejunomHx a30T. 
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13- Cnoco6 no rao6oMy H3 nn. 1-12, oTJiHnaioiiiHHCH toh, hto 

aonojiHHrejiBHO H3MeiMiOT TeMnepaTypy reTeporeHHOH cpeaw hjih ee nacTH. 

14. KoMno3HUHH, coaepacanme nep4>TopopraHHHecicoe coeflHHeHHe y 
ycTOHHHBoe b peaiaiHHx _MeTa6oJiH3Ma h o6pa3yioniee c Boaon reTeporeHHyio. 

5 CMecB, Bti6paHHoe H3 rpynnu: nepc|>TopyrjieBOflopoflBi, rajiommue 
npoH3BOflHHe nep^TopyrjieBo^opojioB, nep4>TopajiKHJiaMHHH - 0,1-90%, h 
ozmo hjih HecKOJiLKO coeflHHeHHH H3 rpyimw: SF 6 , nep4>TOpyrjieBOflopoflM, 
ranoHflHMe npoH3BO£HBie nep^TopyrjieBO^opoflOB, TperaHHwe 
nep<|)TopajiKHJiaMHHBi, Bona - no 100% ajw MOjiyjuniHH MeTa6onH3Ma okchaob 

io a30Ta. 

15. KoMno3HiiHH no n. 14, OTJiHHaiouiHecsi tcm, hto b hx cocraB 
aonojiHHTejiBHO BBeaeHBi ozxho hjih HecKOJiBKo coejjHHeHHH, npHHa^Jie^camnx k 
oflHofi hjih HecKOJiBKHM rpynnaM H3 nepeHHa: 3MyjiBraTopBi, 6hocobm6cthmbi€ 
cojih jinx noaaep^caHHH 3HaneHHH pH h/hjih hohhoh chjibi, yrjieBonBi juix 

is noaaepacaHHa ocMOTHHecKoro aaBJiemM, h ohho hjih hcckojibko c oc jxhhchhh, 
npHHa^Jie^camnx k ohhoh hjih hcckojibkhm rpynnaM H3 nepenira: KaTajiH3aTopM 
hjih hhth6htopw nepeHHTpo3HpoBaHiw, BoccTaHOBHTejiH, cKaBenzxacepBi 

CB060flHBIX pajIHKaJIOB, MHDieHH flJIH HHTp03HpOBaHHJI h/HJIH HX 

npejtmecTBeHHHKH, MHnieHH mix HHTpo3HpoBaHira c BtmejieHHeM a30Ta. 
20 16, KoMno3HHHH no n. 15, OTjranaioiiiHecH tcm, hto b KaHecrrae 3Myjn>raTopoB 
BBeaeHBi conojiHMepBi okhch anuieHa h okhch npomuieHa h/hjih 
<|>oc<^ojiHramLi. 

17. KoMno3HUHH no jno6oMy H3 rai.15, 16, OTJiHHaiouiHecsi TeM, hto ohh 

OTJMIOTCH 3MyJIBCH*MH <|>TOpCOflep}KamHX COeflHHeHHH co cpejiHHM pa3MepoM 

25 MHuejui MeHee 100 hm. 

18. KoMno3HKHH no ioo6oMy H3 rai.15-17, oTJinnaiouiHecH TeM, hto b 
KaHecrae yrneBOflOB una noaaepaeaHHH ocMOTHHecKoro aaBJiemw BBeaeHa 
rjnoK03a h/hjih 4>pyicro3a h/hjih caxapo3a. 
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19. KoMno3HimH no jno6oMy H3 nn.15-18, oTJinnaiomHecH T6m 5 hto b 
KanecTBe bocctehobhtcjich BBeaeHa acKop6HHOBaa KHCJioTa h/hjih ee cojih 
h/hjih peTHHOJi h/hjih ero amuiBHue npOH3BO,HHi»ie. 

20. KoMno3HUHH no jno6oMy H3 im.15-19, OTJiHHaioiiiHecH tcm 9 hto b 
KanecTBe KaTajiH3aTopoB hjih hhfh6htopob nepeHHTpo3HpoBaHHH BBeaeHM 
oziho hjih HecKOJiBKO 3aMemeHHBK hjih He3aMemeHHBix moho- h/hjih ah- h/hjih 
nOJIH4)OC(|)aTOB H/HJIH HX KOMIUieKCOB c MarHHeM hjih iihhkom hjih Mezcbio HJIH 

MapramieM. 

21. KoMno3HmiH no jno6oMy H3 rm. 15-20, OTJiHHaiomHecsi TeM, hto b 
KanecTBe KaTajnoaTopoB hjih hhth6htopob nepeHHTpo3HpoBaHHH BBeaeHBi 
ozmo hjih HecKOJiBKO coenHHeHHH H3 rpynnLi: THOMoneBHHa, THoaMHflM, 

MeTHOHHH, aprHHHH, nenTHUBI h/hjih HX aitfUIBHBie h/hjih aMHflHMe 

npoH3BOflHbie o6mefi 4>opMyjiofi X-Pept-Y, rjic X = H hjih amui, Y = OH hjih - 
NH 2 hjih NHR hjih NRiR 2 , Pept = nerrraa, coaepacaniHH ocTaTKH MeTHOHHHa 
h/hjih acnaparHHOBOH khcjiotbi h/hjih rncTHjiHHa h/hjih rjiyraMHHOBOH 
khcjiotbi h/hjih aprHHHHa. 

22. KoMno3HiiHH no n,21, OTjranaioiiiHecji TeM, hto Pept coaepaeHT <|>parMeHT 
Met-Glu-His-Phe. 

23. KoMno3HiiHH no jno6oMy H3 rm.21 hjih 22, oTJinnatomHecn TeM, hto Pept 
= Met-Glu-His-Phe-Pro-Gly-Pro, h Bee aMHHOKHCjioTLi othocotch k L-paay. 

24. KoMno3HimH no jno6oMy H3 im. 15-23, OTJinnaiomHecH Teiw, hto b 
KanecTBe cicaBempKepa cbo6ojihbix paaHicajioB BBeaeHW TOKo4>epoji h/hjih ero 
amuiBHBie npoH3Bozun>ie. 

25. Koivrao3HiiHH no Jiio6oMy H3 nn. 15-24, oTjinnaiouiHecfl tow, hto b 
KanecTBe MHmeneH win HHTpo3HpoBaHiw h/hjih hx npeamecTBeHHHKOB 

BBefleHBI OflHH HJIH HeCKOJIBKO THOJIOB HJIH flHTHOJIOB HJIH OTCyJIB(J)HflOB. 

26. KoMno3HHHH no inoSoMy H3 im. 15-25, OTjinnaiomHecfl TeM, hto b 
KanecTBe MnmeHen mix HHipo3HpoBaHiw h/hjih hx npejmiecTBeHHHKOB 
BBeaeHBi ohho hjih hcckojibko coe/mHeHHH H3 rpymiBi: OTTHonponaHoji, 
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AHTHodyTaimHOJi, JiHnoeBafl KHCJioTa, /mrHnpojinnoeBas KHCJioTa, tuicreHH, 
roMOimcTeHH, nerromBi, coaepacamHe uhctchh h/hjih uhcthh, amuiBHBie h/hjih 

CJIOHCH034>HpHBie H/HJIH aMHJXHBie npOH3BOflHBie IJHCTeHHa HJIH UHCTHHa HJIH 

nermmoB, coaepacaiimx 3th aMHHOKHCJioTH, hjih 6ejiOK. 
5 27. KoMno3HHHH no jno6oMy H3 ira. 15-26, OTJiHnaioiuHecH tcm, hto b 
KanecTBe MHmeHefi sjix Hinpo3HpoBaHiM c BtwejieHHeM a30Ta BBeneHLi oaho 

HJIH HeCKOJIBKO COeAHHeHHH H3 rpyiHIBi: MOHeBHHa, CyjIB^aMHHOBaH KHCJIOTa H 

ee cojih, aMano<i>oc(]>opHaa KHCJioTa h ee cojih, Kap6aMHHOBan KHCJIOTa h ee 
cojih, acnaparHH, acnaparHHOBaa KHCJioTa h ee cojih, rjiyraMHH h ero cojih, 
io rjiyTaMHHOBaa KHCJioTa h ee cojih, acnaparHH- h/hjih rjiyTaMHH-coiiep^camHe 
nenTHflBi, nepBHHHBiii aMHH hjih ero cojih. 

28. Ko\ino3HiiHH no jno6oMy H3 nn. 15-27, oTJinnaioniHecsi TeM, hto ohh 
HBJWKDTca 3MyjitcHHMH, 3aBHCHMOCTH pacnpeaejieHH* HHCJia nacTHii no pa3Mepy 

KOTOpBDC HMeiOT 6oJiee HeM OflHH MaKCHMyM H/HJIH KOMn03HIIHHMH, 

is nojiyqeHLiMH CMeuiHBaHHeM jiByx hjih 6ojiee KOMno3HiiHH no im. 14-27. 

29. llpHMeHeHHe KpOBe3aMeHHTeJiefi Ha OCHOBe CTa6HJIH3HpOBaHHBDC 3MyjIBCHH 

4>TOpcoflepaeamHX coeflHHeHHH mix H3MeHeHH* cKopocra oKHCJieHHH NO. 

30. Cnoco6 B03fleficTBHH Ha opraHH3M naiiHeirra, Hy^cHaioinerocK b KopperamH 
MeTa6ojiH3Ma okchaob a30Ta, oTJiHHaiomHHCH Tern, hto ajw H3MeHemw 

20 CKOpOCTefl OKHCJieHHS NO H nOCJie,ZiyK)mHX peaiCUHH H3MeHflK)T HHCJIO 4>a3 B 

ero oprarooMe h oicpyacaiomeH ero cpeae h/hjih ojmo hjih HecicojiBKO 

OTHOUieHHH o6*BeMOB 4>a3 H/HJIH OOTH HJIH HeCKOJIBKO K03^4>HUHeHTOB 

pacnpeflejieiraa NO hjih KHCJiopoaa Me«,ny 4>a3aMH. 

31. Cnoco6 no n. 30, OTJiHHaiouiHHCSi TeM, hto naimeirry bbojwtt BHyTpB 
25 KOMno3HiiHK), coaepacamyio oflHo hjih HecKOJibKO (JrropcoflepacamHx He 

CMeuiHBaiomHXCH c bo#oh coeflHHeHHH, ycTOHHHBBix b peaicmwx MeTa6ojiH3Ma, 
h/hjih 3Ty KOMno3HiiHK> Hcnojn>3yioT MecTHO ana KOHTaicra c ynacncoM 
KOXHoro noKpoBa hjih paHLi. 
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32. Cnoco6 no n. 31, otjihhbioiuhhch Teiw, ht b cocraB KOMno3HUHH 
aonojiHHTejiBHO BBeaeHM ojmo hjih hcckojibko coejuHHeHHii H3 ipyraiw: Boaa, 
3Myjii>raTop, 6hocobmccthmli6 cojih juix nojwepaeaHH* 3HaneHHH pH h/hjih 

HOHHOH. CHJ1M, yTJieBOflBL flJW nOJUiepHCaHHH OCMOTHHeCKOrO flaBJieHHH h/hjih 

L 

5 OflHO HJIH HeCKOJILKO COeflHHeHHH, IipHHaflJieHCamHX K OflHOH HJIH HeCKOJILKHM 

rpynnaM H3 nepeniw: KaTajiH3aropBi hjih hhth6htopbi nepeHinpo3HpoBaHHa, 
BoccraHOBHTejiH, CKaBeHjDKepti cboSoahbix paaincajiOB, mhiiichh jvix 

HHTp03HpOBaHHH H/HJIH HX IipeflnieCTBeHHHKH, MHineHH JU1SL HHTp03HpOBaHHH C 

BtmejieHHeM a30Ta. 

10 33. Cnoco6 no jno6oMy H3 ira. 31-32, OTJiHHaioiiiHHCH Teivi, hto b cocraB 

KOMn03HIIHH B KaHeCTBe (^TOpCOaep^KamHX He CMeillHBaiOmHXCH C BOflOH 

coeflHHeHHH BBeaeHBi oflHH hjih HecKOJiBKo coeflHHeHHH H3 rpymiBi 
nep4>TopyrjieBOflopofl, rajioHjmoe npoH3BOflHoe nepc^TopyrjieBOflopoaa, 
TpeTHHHBiH nepcfrropajiKHJiaMHH, b KanecTBe 3MynBraTopoB BBeneHM 

is conojiHMepbi okhch 3THJieHa h okhch nponHJieHa h/hjih 4>oc(|>onHinwLi h/hjih b 
KanecTBe yrneBoaoB juix nojmepacaHHa ocMOTHHecKoro aaBJiemw BBe^eHa 
rjnoK03a h/hjih <J>pyicro3a h/hjih caxapo3a h/hjih b KanecTBe BoccraHOBHTejieS 
BBe^eHa a«cop6HHOBaH KHCJioTa h/hjih ee cojih h/hjih peroHOJi h/hjih ero 
aiDuiBHLie npOH3BOflHbie, h/hjih b KanecTBe KaT3JiH3aTopoB hjih hhthShtopob 

20 nepeHHTpo3HpoBaHiw BBefleHbl ozmo hjih hcckojibko 3aMemeHHBix hjih 
He3aMemeHHBix moho- h/hjih ah- h/hjih nojiH<J>oc4>aTOB h/hjih hx komiuickcob c 
MarmieM hjih uhhkom hjih MeflBio hjih MapraHueM h/hjih o#ho hjih hcckojibko 
coeflHHeHHH H3 rpymiBi: THOMoneBHHa, mcthohhh, aprHHHH, neimmBi h/hjih hx 
amuiBHBie h/hjih aMH^HBie npoH3BoaHBie o6men 4>opMyjiofi X-Pept-Y, rae X = 

25 H hjih auHJi, Y = OH hjih -NH 2 hjih NHR hjih NRiR 2 , Pept = nerrraa, 
coflep^caniHH ocraTKH MCTHOHHHa h/hjih acnaparaHOBOH khcjiotbi h/hjih 
racTH#HHa h/hjih rjiyTaMHHOBofi khcjiotbi h/hjih aprHHHHa, h/hjih Pept 
coflep^HT 4>panvieHT Met-Glu-His-Phe h/hjih Pept = Met-Glu-His-Phe-Pro-Gly- 
Pro, h/hjih b KanecTBe cKaBeH^zpKepa cbo6ozihbix paaracajioB BBe^eHBi 
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TOKo4>epoji h/hjih ero amuiBHBie npoH3BO,UHBie, h/hjih b KanecrBe MHiueHeii ana 

HHTpO3Hp0BaHHJI H/HJIH HX npeflmeCTBeHHHKOB BBefleHBI OflHH HJIH HeCKOJILKO 
THOJIOB HJIH flHTHOJIOB HJIH flHCyJIB<])HflOB H/HJIH OflHO HJIH HeCKOJIBKO 

coeflHHeHHH H3 rpyimBi: zmTHonponaHOJi, jxHTHoGyTanoHOJi, jranoeBaa khcjiote, 
5 OTraflpojiHnoeBaH KHCJioTa, iiHcrreHH, roMoimcTCHH, nenTHflM, coaepacanme 

HHCTeHH H/HJIH IIHCTHH, aiXHJIBHWe H/HJIH CJIO^CH034)HpHBie h/hjih aMHSHwe 

npoH3BOflHBie HHcreHHa hjih UHCTHHa hjih nennmoB, coflepncamnx 3th 

aMHHOKHCJIOTBI, HJIH 6eJIOK, H/HJIH B KaHCCTBC MHUieHeH flJW HHTp03HpOBaHH£ C 

BtmejieHHeM a30Ta BBeaeHw ozmo hjih hcckojibko coeaHHeHHH H3 rpynnw: 
10 MoneBHHa, rjiyTaMHHOBaa, acnaparHHOBaa, Kap6aMHHOBaa, aMHao<J>oc(£opHaff, 
cyjiB(J)aMHHOBaH khcjiotbi h hx cojih, acnaparaH, rjiyraMHH, nepBHHHMH aMHH h 
hx cojih, acnaparaH- h/hjih rjiyraMHH-coflepacaiiiHe nenTnau. 

34. Cnoco6 no jno6oMy H3 nn. 31-33, OTJiHHaioiuHHCH TeM, hto 
oaHOBpeMeHHO hjih nocjieflOBarejiBHo HcnojiB3yeTca hcckojibko komiio3hiihh 

15 H/HJIH K0MII03HIIHH SBJWIOTCfl 3MyjIBCHJIMH, 3aBHCHMOCTH padipefleJieHH* HHCJia 

nacTHu; no pa3Mepy KOTopwx hmciot 6ojiee hcm oahh MaKCHMyM, h/hjih 
KOMno3HiDMMH, nojiyncHBiMH CMeuiHBaHHCM flByx hjih Sojiee KOMno3HiiHH no 
jno6oMy H3 nn.30-32. 

35. Cnoco6 no jno6oMy H3 nn. 31-34, OTJiHHaiomHHCsi tcm 9 hto KOMno3Himio 

20 BBOZWT BHyipHBeHHO. 

36. Cnoco6 no jno6oMy H3 n. 31-35, OTJiHnaioiUHHCH tow, hto KOMno3Hmno 

BBOflaT HHTaJIHIIHCH. 

37. Cnoco6 no jno6oMy H3 n. 30-36, OTjinnaiomHiicsi Teiw, hto namieirry 
aonojimrrejiBHO bbozwt KaTajiH3aTopw hjih hhfh6htopi>i nepeHHTpo3HpOBaHHfl. 

25 38. Cnoco6 no jno6oMy H3 nn. 30-37, OTJiHHaiouiHHcsi TeM, hto naimeHTy 

AOnOJIHHTeJIbHO BBOflHT flHypeTHKH. 

39. Cnoco6 no jno6oMy H3 n. 30-38, OTJiHHaiouiHHCH TeM, hto naimeHTy 

.HOnOJIHHTeJIBHO BBOflHT HHrH6HTOpbI NO-CHHTa3. 
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40. Cnoco6 no mo6oMy H3 nn. 30-39, OTJiHHaioiiiHHCH TeM, hto nauHemy 
flonojiHHTenBHO bbczutt aoHopBi NO h/hjih npoBojyrr HHrajwmno NO. 

41. Cnoco6 no jno6oMy H3 nn. 30-40, OTJiHHaioiiiHHCH TeM, hto nauHeirr hjih 
ooth mm HecKOJibKo OTaejiBHBix opraHOB h/hjih nacreS Tejia aonojimrrejiBHO 

5 noflBepraioTCH B03fleficTBHK> ranepTepMHH h/hjih HH(|>paKpacHoro lOJiyneHra. 

42. Cnoco6 no jno6oMy H3 nn. 30-41, oTJiHiaioiiiHHCfl TeM, hto naimeirr hjih 
nacTB noBepxHocTH ero Tejia HaxoflHTca b ycjiOBiwx yBejnraeHHOH 

OTHOCHTeJIBHOH BJiaECHOCTH. 

43. Cnoco6 no jno6oMy H3 nn. 30-42, OTJiHHaioiuHHCH TeM, hto nauHeirr hjih 

10 OflHH HJIH HeCKOJIBKO OTfleJIBHBDC OpraHOB H/HJIH HaCTCH TeJia flOnOJIHHTeJILHO 

noOTepraioTCH bo3achctbhio hh3Khx TeMnepaTyp. 

44. Cnoco6 no jno6oMy H3 nn. 30-43, OTJiHHaroniHHCfl TeM, hto natmeirr 
h/hjih nacTb noBepxHocra Tejia h/hjih oTaejiBHBiH opraH aonojiHirrejiBHO 
noflBepraeTC^ B03jieHCTBHio ra30BOH cMecH KHCJiopoaa c oahhm hjih 

is necKOJiBKHMH nnaMH H3 rpymiBi SF 6 , N 2 , C0 2 , NO npn hx napuHajiBHBix 
aaBJiemMX, otjihhhbix ot o6bihhbdc b cocTaBe B03ayxa npn araocifcepHOM 
aaBJieHHH, h/hjih 3Ta ra30Baa CMecB HcnojiB3yeTca ojik zxBixaHHH naimeirra. 

45. Cnoco6 no jno6oMy H3 nn. 30-44, OTiiHHaiomHHCH tcm, hto nauneHT 
npHHaane^cHT k rpynne pncica no ceirrHHecKOMy moicy hjih b coctohhhh 

20 ceimiHecKoro nioica. 

46. Cnoco6 no jno6oMy H3 nn. 30-44, OTJiHHaioiiiHHCfl TeM, hto nanneHT 
npHHajuieacirr k rpynne pncica no nmoKCHH hjih oTeicy Jiencnx. 

47. Cnoco6 no jno6oMy H3 nn. 30-44, OTJiMHaioiuHHcs TeM, hto naimeHT 
npHHaaJie^arr k rpynne pncna no OHKOJioranecKOMy 3a6ojieBaHHK> hjih 

25 OHKOJIOrHHeCKHX 6ojibhbdc. 

48. Cnoco6 no jno6oMy H3 nn. 30-44, otjihhsioiiihhch TeM, hto naioieHT 
npHHajtne^KHT k rpynne 6ojibhbdc 6poHXHajiBHofi acTMofi. 

49. Cnoco6 no jno6oMy H3 im. 30-44, OTJiHHaioiiiHHcsi TeM, hto naimeHT 
npHHaflJieaorr k rpynne 6ojibhbdc hh^ckixhohhbim 3a6ojieBaHHeM. 
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50. Cnoco6 no jno6oMy H3 nn. 30-44, oTjiMMaioiuHHca TeM, hto naimeHT 
npHHaaJieacHT k rpynne o>KoroBi>ix 6ojh>hhx. 

51. Cnoco6 no mo6oMy H3 nn. 30-44, oTJiHHaiouiHHcn TeM, hto naimeirr 
npHHajuieMCHT k rpynne 6ojibhmx b nocjieonepannoHHOM nepHoae. 

52. Cnoco6 no jno6oMy H3 nn. 30-44, otjihhsiioiiihhcsi TeM, hto naimeHT 
npHHaaneMCHT k rpynne pncxa no HHcyjuvry hjih nepeHecnnrx HHcyjitT. 

53. Cnoco6 no Juo6oMy H3 nn. 30-44, oTJinnaiomHHcsi TeM, hto naimeHT 
irpHHajmeacHT k rpynne pncKa no HH^apicry hjih nepeHecnnrx HH(^apicr. 

54. Cnoco6 no Jiio6oMy H3 nn. 30-44, OTJiHHawmHHCH TeM, hto nanneHT 
npHHanjiexcHT k rpynne pncna no aTepocKJiepo3y hjih 6ojibhmx 
aTepocKJiepo30M. 

55. Cnoco6 no jno6oMy H3 nn. 30-44, OTJinnaioiuHHca TeM, hto naimeHT 
npHHaaJieacHT k rpynne pncxa no naTOJionwM cBepTMBaHHH KpoBH hjih HMeer 
Hapymeinw cBepTMBaeMocTH KpoBH. 

56. IlpHMeHeHHe napHofi 6aHH hjih cayHBi jjjih MOflyJianHH MeTa6onH3Ma 

OKCHQOB a30Ta H3MeHeHHeM CKOpOCTH OKHCJieHHH NO. 
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| ] JiaHHwe o nareirrax-aHajiorax yKa3anu b nptuioxceHHM 


* Oco6ue KaTcropMH ccujiomhwx aokn-mchtob: 
A aoicyMeHT, onpeaenaiowHH o6uihh ypoaeHb tockhkm 
E 6anee pohhhh hokymcht, ho o nyo.i h kobsh h w h Ha aaiy 
McxuiyHapoiiHOH nonaMH hjih nocae Hee 

O flOKyMCHT, OTHOCXIUHHCa K VCTHOMV paCKpUTHJO, 3KCnOHH- 
P0B2HHK) H T.JL 

P flOKVMeHT, ony6jiHKOBEHHfaiH AO aaTbi MOKuyHapOAHOH no- 
aaMH, ho nocne nan* HcnpauiHaacMoro npHOpHTCTa 

HT.il. 

M P" aoKyMeirr, onyojiHKoaaHHbiH ao j&tu MeacnyHaponHOH noaaqn, 
ho nocne aaru HcnpauiHeaeMoro np HopHTCTa 


T 6onee noaaHHH aoicyMeHT, onyonmcoBaHHWH nocne aarti 

npHopHTcra h npHBcaeHHUH ana noHHMaHH* H33o6peTCHHJi 
X aoicyMeHT. hmcjouihh naH donee dnmicoe othohichhc k npeaMery § 

noHCica, noposaiuHH HOBH3HV h h 3o6peT3TCJT w: ku h ypoBeHb 
Y aoicyMeHT, nopOHauiHH H3ooperaTenbCKHH ypoaeHb a cowe- 

TaHHH C OOHHM HJIH HCCKOnbKHMH aOKyMCHTHMH TOH *e 

mreropHH 

& aoicyMeHT. sbjuuouihhcs naTCHTOM-aHaaoroM 
"&." aoKyMeHT. xbjumouikhc* naTCHTOM-aHanoroM 


JXzLTa aeMCTBHTejibHoro 3aBepweHHfl Me^ciiyHapoiiHoro 
noHCKa: 25 aeicaopa 2000 (25. 12.2000) 


flara OTnpaBKH HacToamero OTHeTa o Me*cnyHaponHOM noncice: 
II aHBapa 2001 (11.01.2001) 


HaHMCHOBaHHe h aapec MeHuryHapoaHoro noHCKOBoro oprana: 
<t>eAepani»Hi>ift HHCTHTyT npoMbiuuieHHOH 

Co6cTBeHHOCTM 

Pocchji. 121858. MocKBa. BepexcKOBCicaji Ha6., 30-1 
OaKc: 243-3337. TeJierafln: 1 14818 llOHAHA 


YnojiHOMOHeHHoe jihuo: 

K.CaBneHKo 
TejiecpoH Xa (095)240-58-88 
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